
COMMONWEALTH OF PENNSYLVANIA 
Department of Environmental Protection 

SERO, Norristown PA 

28 August 2012 

SUBJECT: CME Transmittal 
Sunoco Land Treatment Unit 
City of Philadelphia, Philadelphia County, PA 
ID No. P AD002289700 

TO: Renee Bartholomew 

THRU: 

FROM: 

Chief- Enforcement & Information Section 
Division of Hazardous Waste Management 
Rachel Carson State Office Building 
Harrisburg, PA 17105-2063 

Mohamad Mazid, P.E. A//~ 
Chief, Engineering Services Section 
Waste Management Prograrn/SERO 

Jennifer A. Wilson, P.G. /:;11J 
Licensed Professional ~logist 
Waste Management Prograrn/SERO 

Enclosed are CME worksheets along with the supporting documentation associated with 
the CME inspection and groundwater evaluation conducted on October 11th, 2011, for 
the subject Sunoco Land Treatment Unit located in the City of Philadelphia, 
Pennsylvania. 

Please review and forward on to EPA to satisfy the grant commitment for conducting this 
evaluation this RCRA fiscal year. 

File 



2&10.f'M.SWM0111t Rev.7J2006 - COMMONWEALTH OF P£NNSYl-VANIA 
DEPARTMINT OF EfMRONMENTAL PROTEC'nON 

auREAU OF WAS~ W.NAGEMENT 

RCRAinfo CM&E EVALUATION -VIOLATION FORM 
"EPAlt>Num~ \~f\v 00'2'2 'tf17o o I ETN t 
H.andlar NanM · s .. ' {\ 0 { ... ~ L-t-.1\J ·Tv-,...j-JMU\-r· l Jvtl t 
street '11'-IY \t)~SS""-v 1"\l A-veVt v e. 
City \l~·. I '" 1.a \ o h', c.. " ) J Sf* J \rA .I lip Code I I 'J Jl--J ~ 
· Aetuat G.neratQf Status .~ 
~cdlt~·~Notifitd Sf.a111J; 1 Lt~G Cl sooo CESOO 0 Closed It Ncn-Harni~«O 

Unl~·CbanQe ReqUired? ····· 
~or StatUs Charig(iR~ I vesO NOEj 11'1:$, ~~~~ ~ l.JnW~ C~rt9fi! Sedicin (®rCJ~OP.HIOmof1hlsb:'m). 

RCRANon~· . I YES [] 00 C8)tt Yl!S. C»t!''~ ll!e tiandlef aee110n {on reftM ff<ie of lhl$ fOtm'J. 

Ot~t faclltw.ll'iformateort Cttange•? IYEsO ttO [B' If V&$. ~ 111o ~r Section (on ~ flM of~ liorm). 

"EVAUJA n()N ·······ILJAcid. .· ostupcim. 0 Delet& ·I·· Y«t mu•t proVIde •n Evalfnttkm ldt#ttJ!Iot (Mo 
known liS tfHt oSequMC• . • 

11Ev4tluatlon * Entu#i<ln Su.rt Otttt~ RMPOIISible 
kkintifier •r.,. (mmlddlyy'J "A~noy Person SulifJrpnltatiol1 

u ·cv\G 10(1.0/ '201' s \'.~tt~~w wY\ 

~Zwo(m~: 

--~-o Yov Mfli tD fP"/If Oily Zent ft;l: ¥1 .-v~~lon typoi!s •miX CCI. 
est;; Fat. SN'(. it!Ml SNN, o~ it d611Wlta 1J) ~'liailorl Sttrl' I 0/2U/1uil 

OnlY 411);lieffJitt lllt SHY 
v.t&. For t;OI, CBe, FUr, IHid SHY ~atloll#. you mwrt ~ 4 -~ fY~ " 
IJ.f'I'I"A'\111.$ C1!1 $tbd ~ f1H the I:Wy z.. SNN 4tlitlflll$0t1 ttfHl Qf$ IP~-
nnt ~ 11 tlR¥ 7Nt. 

NoM! 

Ev..tu•tkm /ndk::Mor Fkffd (Checf< $11 thet fiPP.'YJ 

a Citi:ten Complaiftt tJ Multii-nedialnspectlon rl Sampting a NotSubtitleC 

Ftx:\l$ed CO!Ief1111J•/uea$ (l.Jse Only for Evaluation Type fCt) 
Reg!;i&~SI*:tfic FCJ 

BIF D CCI D Cfl 0 INC 0 tDR [J PTB 0 PTX 0 
THl D UIC D UOI [J WvR 0 OTHER (specifY): 

~FCI 

CAR 0 CPC (J 00& 0 EMR 0 ret 0 lSI 0 RTl 0 
" 

Does this Evaluation Add/Update/Delete a Violation? ves[j N03 IIYe., tl«in ~~r• Vfo~ ~ cmp• t afth4t'4.mt. . . . . . 

~tht$ evaf~ link to a~? vesD NOm If YM. -- U$. the .~.3Wf 
·~ . Mtd COmmlfmeorrttl FOnn. 

Poe$ thit EvatuatiOn.link to a 3007, Requttt? YESO NOrg If YM. .~ ""' the AOIWnlfi MRJ7 
ltdOntt.atlon ai.HIC~Ff'.im. 

OUTSTANDING VlOt.A nON$ COVER EO BV ABOVE EVA!.UA llON? YE$ [] 1<10 IBl.. ltY.., fltlln iif~tlon ~w • 

.-Rop'-tkm~n 
':O«te~ 

.. Y!iol.tion 1We *Age;nqt 
~ .. cn.tlort) 

'Sea. No. iex. f' ~ 282; n .... 

• 1 • 



RCRAinfo CM&E EVALUATION- VIOLATION FORM 
EPA 10 Number .Handler Name 

VIOLAllON D Add ·oupdat~ Link ti> Abo'le Evafu.Atlon 0 

UNK CIT A noNS TO AB0\1£. Vlol,.A llON? J YESO NOD I ff Yes, fill in information below 

Cit.dof/ Citation CihftiOII CitJ!ion 

1~---'m-f---1 -------ill t----rw-+----------lj 
WUJ)date 

. -.,~-M~ ... --...... -~ . .., ·~~-·-..,r-·- __ .. , ... ,",....-~ ........ ,.,...,.._ ...... ~ .. ~ .... ,~ .. ~,, ......... ,_~ ....... ~ ..... _, 
0 Delete 1 link to Above Evaluation 0 VIOLATION U Add 

. t . . 

LINK CITATIONS. TO ABOVE VIOLA noN? 

1 Contact I 
-~. 

City L StateJ J 
· County. 

lt fndlctate the new RCRAJttto Go.ncrotor UnJvorse: 
f¥ctf'.' AI TS!I UOt'ltf Cbl~li tlk:IS( 1M! MMJfd by tl¥ lOR iM 
¢-IH11'1~ ~~ ~-$/'tQ~ lotrrt. 

lii. Indicate tbe new trans.porler s.taW.: 
!Only fill (WI if lhtt tdty fiJqu/rO$ ~ 
fran-spotter st/Jtll$ chEil'1ge) 

- 2-

tOG 0 
Non.}'ia~r 0 

CitiiUon 

apCode I 

S•:JG 0 
Cl9$~-<i 0 

Non-Tra)ls.porter 0 
Checl\rot'l-<t!anspoMr If' the tacil.ily" 
¢<Jrrently b$t~ l!"t RCRNnfo ll$ fj 

tHIMporter AND n<1 J~r trtnspc.rts. 
toaza,IWU$ wasi~. 



APPENDIX A 

COMPREHENSIVE GROUND-WATER MONITORING 
EVALUATION WORKSHEET 

9950.2 

The following worksheets have been designed to assist the enforcement officer/ 
technical reviewer in evaluating the ground-water monitoring system an owner/operator 
uses to collect and analyze samples of ground water. The focus of the worksheets is 
technical adequacy as it relates to obtaining and analyzing representative samples of 
ground water. The basis of the worksheets is the fmal RCRA Ground Water Monitoring 
Technical Enforcement Guidance Document which describes in detail the aspects of 
ground-water monitoring which EPA deems essential to meet the goals of RCRA. 
Appendix A is not a regulatory checklist. Specific technical deficiencies in the 
monitoring system can, however, _be related to the regulations as illustrated in Figure 4.3 
taken from the RCRA Ground-Water Monitoring Compliance Order Guide (COG) 
(included at the end of the appendix). The enforcement officer, in developing an 
enforcement order, should relate the technical assessment from the worksheets to the 

-regulations· using Figure 4.3 from the COG as a guide. 

Comprehensive Ground-Water Monitoring Evaluation YIN 
I. Office Evaluation Technical Evaluation of the Design of the 

Ground-Water Monitoring System 

A~ Review of Relevant Documents 

1. What documents were obtained prior to conducting the inspection: 

a. RCRA Part A permit application? N 
b. RCRA Part B permit application? y 
c. Correspondence between the owner/operator and appropriate agencies or 

citizen's grt:?Ups? y 
d. Previously conducted facility inspection repons? ''I 
e. Facilityts contractor repons? y 
f. Regional hydrogeologic, geologic, or soil repons? '/ 
g. The facility's Sampling and Analysis Plan? 'I 
h. Ground-water Assessment Program Outline (or Plan, if thefac~ty lS m y assessment monitoring)? • " 

i. Other (specify) (:,-o . .;r.~ wJd Cf_·.Lill".f-"' ""''"'"':+..,;,..,...._ re0vr15 
~; . l; ~ ._) l 
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YIN 

B. Evaluation of the Owner/Operator's Hydrogeologic Assessment 

1. Did the owner/operator use the following direct techniques in the hydrogeologic 

assessment: 

a. Logs of the soil borings/rock corings (documented by a professional geologist, 

soii :ientist. or geotechnical engineer)? y 
b. Materials tests (e.g .• grain size analyses, standard penetration tests, etc.)? N 
c. Piezometer installation for water level measunnents at different depths?d. Slug 

tests? y 
e. Pump tests? y 
l. Geochemical analyses of soil samples? ; 

N 
g. Other (specify) (e.g .• hydrochemical diagrams and wash analysis) N 

2. Did the ·owner/operator use the following indirect technique_to supplement direct 

techniques data: 

a. Geophysical well logs? N 
b. Tracer studies? ~ 

c. Resistivity and/or electromagnetic conductance? 
d. Seismic Survey? 
e. Hydraulic conductivity measurements of cores? 
f. Aerial photography? 
g. Ground penetrating radar? 
h. Other {specify) \. lj 

3. Did the owner/operator document and present the raw data from the site 
hydrogeologic assessment? y 

4. Did the owner/operatOr document methods (criteria) used to correlate and analyze . -
the information? N· 

5. The owner/operator prepare. the following: 
', 

a. Narrative description of geology? -y 
b. Geologic cross sections? y 
c. Geologic and soil maps? ~ 
d. Boring/coring logs? y 
e. Structure contour maps of the differing water bearing zones and conQning layer? N 
f. Narrative description and calculation of ground-water flows'? N 

OWPE 



9950.2 

YIN 
g. Water table/potentiometric map? 't 
h. Hydrologic cross sections? y 

6. Did the owner/operator obtain a regional map of the area and delineate the facility? 

~ 
If yes, does this map illustrate: 

a. Surficial geology features? ' y 
b. Streams, rivers, lakes, or wetlands near the facility? y 
c. Discharging or recharging wells near the facility? N 

7. Did the owner/operator obtain a regional hydrogeologic map? 
i y 

If yes, does this hydrogeologic map indicate: T"'·h. "'J 
a. Major areas of recharge/discharge? c.'\_vc;~\.J,i~ 
b. Regional ground-water flow direction? y 
c. Potenttometnc contours wh1ch ~ cons1stent with observ water level 

'( elevations? 

8. Did the owner/operator prepare a facility site map? 
'· 

.. y 
u yes, does the sltc map sho~: 
a. Regulated units of the facility (e.g .• landfill areas,impoundments)? y 
b. Any seeps, springs, streams, ponds, or wetlands? y 
c. Loc:..O:~ion of monitoring wells, soil borings, or test pits? '-( 
d. How many regulated units does the facility have? I 'Rc RA vO\·.+ 

If more than one regulated umt then, 

• Does the waste management area encompass all regulated units? IV/A 
• Is a waste management area delineated for each regulated unit? f\; /A: 

,. 

C. Characterization of Subsurface Geology of Site 
-
1. Soil boring/test pit program: 

a. Were the soil borings/test pits performed under thesupervision of a qualified 
professional? N 

b. Did the owner/operator provide documentation for selecting the spacing for 

borings? N 

c. Were the borings drilled to the depth of the fmt confining unit below the 
uppermost zone of saturation or ten feet into bedrock? N 

d. Indicate the method(s) of drilling: 

rJ 
At a I ... ,_ 



9950.2 
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Auger (hollow or solid stem) 
Mud rotary 
Reverse rotary 

UJI\ Kro-..)11 
Cable tool 
Jetting 
Other (specify) 

e. Were continuous sample corings taken? N 
f. How were the samples obtained (checked method[s]) 

• Split spoon 
• Shelby tube, or similar 
• Rock coring VV\~U'-o)~ 
• Ditch sampling 

? 
• Other (explain) 

g. Were the continuous sample corings logged by a qualified professional in 
u "\l::n ()<A)'1 geology? 

h. Does the f1eld bonng log mclude the followmg information: 
y • Hole name/number? 

• Date started and finished? 
• Driller's name? 
• Hole location (i.e., map and elevation)? 

.. 
'V ' 

• Drill rig type and bit/auger size? ~ 
• Gross petrography (e.g., rock type) of each geologic unit? y 
• Gross nlineralogy of each geologic unit? N 
• Gross structural interpretation of each geologic unit and structural fearures 

(e.g., fractures, gouge material, solution channels, buried streams or valleys, 
identification of depositional material)? N 

• Development of soil zones and vertical extent and description of soil type? f\) 
• Depth of water bearin'g unit(s) and vertical extent of each? N 
• Depth and reason for termination of borehole? rv 
• Depth and location of any contaminant encountered in borehole? '( 
• Sample location/number? f\ 
• Percent sample recovery? 
• Narrative descriptions of: 

-Geologic observations? 
-Drilling observations? 

i. Were the following analytical tests performedon the core samples: 

\ • Mineralogy (e.g., microscopic tests and x-ray diffraction)? 
• Petrographic analysis: \ 

' -degree of crystallinity and cementation of matrix? ·;· ! .. 
-degree of soning, size fraction (i.e., sieving), textural variations? 'I 

-rock type(s)? 
~ 
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YIN 
-soil type? ~ 
-approximate bulk geochemistry? 
-existence of microstrUctures that may effect or indicate fluid flow? 

• Falling head tests? 

• Static head tests? 
• Settling measurements? 

• Centrifuge tests? 

• Column drawings? ~v 

D. Verification of Subsurface Geological Data 

1. Has the owner/operator used indirect geophysical methods to supplement geological 

0 conditions between borehole locations? 

2. Do the number of borings and analytical data indicate that the confining layer 5-.~11\.0( <) 

displays a low enough permeability. to impede the migration of contaminants to any se eJi"'' ') 

stratigraphically low water-bearing units? 1"o 4'·¥1" 
':,0 

3. Is the confining layer laterally continuous across the entire site? N 
-

4. Did the owner/operator consider the chemical compatibility of the site-specific -

tJ waste types and the geologic materials of the confining layer? 

5. Did the geologic assessment address or provide means for resolution of any 
tJ information gaps of geologic data? 

6. Do the laboratory data corroborate the field data for petrography? ~!A 
7. Do the laboratory data corroborate the field data. for mineralogy and subsurface 

~!.A geochemistry? 

E. Presentation of Geologic Data 

1. Did the owner/operator present geologic cross sections of the site? y 

2. Do cross sections: 

a. identify the types and characteristics of the geologic materials present? y 
b. defme the contact zones between different geologic materials? y 
c. note the zones of high permeability or fracture? ~\ 
d. give detailed borehole information including: 
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•location of borehole? y 
• depth of termination? y 
• location of screen (if applicable)? NlA 
• depth of zone(s) of saturation? '( 
• backtlH procecture·r 

t-, \ 

' 
3. Did the owner/operator provide a topographic map which was constructed by a 

'( .licensed surveyor? 

4. Does the topographic map provide: 

a. contours at a maximum interval of two-feet? 
; y 

b. locations artd illustrations of man-made features (e.g., parking lots, factory I 
buildings, drainage ditches, storm drain, pipelines, etc.)? 

c. descriptions of nearby water bodies? 
d. descriptions of off-site wells? 

.. 

e. site boundaries? 
f. individual RCRA units? .. 

g. delineation of the waste management area(s)? 
h. well and boring locations? - .\..~ 

5. Did the owner/operator provide an aerial photograph depicting the site and adjacent 
!'-}" off-site features? 

6. Does the photograph clearly show surface water bodies, adjacent municipalities, and 
N /t\ residences and are these clearly labelled? 

F. Identification of Ground-Water Flowpaths 

1. Ground-water flow direction 

a. Was the well cuing height measured by a licensed swveyor to the nearest 0.01 y feet? 
b. Were the well water level meuurements taken within a 24 hour per:iod? y 
c. Were the well water level measurements taken to the nearest 0.01 feet? 'f 
d. Were the well water levels allowed to stabilize after construction and y development for a minimum of 24 houn prior tO measurements? 
e. Was the water level information obtained from (check approprWe oae): 

• multiple piezometers placed in single borehole? .. .. 
• vertically nested piezometers in closely spaced separate 
• boreholes? 
• monitoring wells? ~ 
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f. Did the owner/operator provide construction details for the piezometers? N 
g. How were the static water levels measured (check method[s]). 

• Electric water sounder 
v Vlkvt.o.NV) 

• Wetted tape 
• Air line 
• Other (explain) 

h. Was the well water level measured in wells with equivalent screened intervals at 
tJ/A an equivalent depth below the saturated zone? 

i. Has the owner/operator provided a site water table (potentiometric) contour map? y 
If yes, 

• Do the potentiometric contours appear logical and accurate based on y topography and presented data? (Consult water level data) 
; 

• Are ground-water flow-lines indicated? y 
• Are static water levels shown? y 
• Can hydraulic gradients be estimated? y 

j. Did the owner/operator develop .hydrologic cross sections of the venical flow 

N component across the site using measurements from all wells? 
k. Do the owner/operator's flow nets include: 

• piezometer locations? N/A 
• depth of screening? 
• width of screening? 
• measurements of water levels from all wells and piezometers? ~v 

2. Seasonal and temporal fluctuations in ground-water 

·. a. Do fluctuations in static water levels occur? If yes, are the fluctuations caused by (. any of the following: 
--Off-site well pumping 1\J 
-Tidal processes or other intermittent natural 

variations (e.g., river stage, etc.) y 
--On-site well pumping y. 
--Off-site, on-site consttuction or changing land use patterns N 
-Deep well injection N 
-Seasonal variations y 
-Other (specify) ·-

b. Has the owner/operator documented sources and patterns that contribute to or 

'I affect the ground-water patterns below the waste management? 

c. Do water level fluctuations alter the general ground-water gradients and flow 
directions? N 

I 

d. Based on water level data, do any head differentials occur that ma1 indicate a 

~ vertical flow component in the. saturated zone? 
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e. Did the owner/operator implement means for gauging long term effects on water 

movement that may result from on·site or off·site construction or changes in· tJ land·use patterns? 

3. Hydraulic conductivity 
VJI\~O<....,J(l 

a. How were hydraulic conductivities of the subsurface materials detennined? 
• Smgle·well tests (slug tests)? ,, 
• Multiple·well tests (pump tests) II 

• Other (specify) .ll 

b. If single· well tests were conducted, was it done by: 
Vlr\~own • Adding or removing a known volume of water? ; 

• Pressurizing well casing? ,, 
c. If single well tests were conducted in a highly permeable formation, were 

pressure transducers and high·speed recording equipment used to record the 
rapidly changing water levels? 

\( 

d. Since single well tests only measure hydraulic conductivity in a limited area. 
were enough tests run to ensure a· representative measure of conductivity in each It 

hydrogeologic unit? 
e. Is the owner/operator's slug test data (if applicable) consistent with existing - . 

UY\~t..JVI geologic information (e.g., boring logs)? 
f. Were other hydraulic conductivity properties determined? v .1.1. K.-t 0 '-\I 1"\ 

g. If yes, provide any of the following data, if available: 
• Transmissivity 
• Storage coefficient 
• Leakage 
• Permeability 

)ol'le ~~ ~ "-SSu ~"lc."t f"'f'<-~J ~ • Porosity 

• Specific capac~~ . 
• Other (specify) \ J,.~c..'-1 \; c co~ "(t1v \tv.. ~ s-<lo-~ t-, l?x IO -t.-1 c~A1/s 

\. ' ~ 

4. Identification of the uppermost aquifer 

a. Has the extent of the uppermost saturated zone (aquifer) in the facility area been \.JI"'~W~ 
defined? If yes, 

• Are soil boring/test pit logs included? II 

• Are geologic cross·sections included? 
,, 

b. Is there evidence of confining (competent, unfract\lred. continuous, and low y permeability) layers beneath the site? If yes, 
• how was continuity demonstrated? ~ue ·, s ._ · .r • '>··vet. oh i ... ~e \t-lfi: ~ c..o,n, Vl'lj(f\0 W'\ 

c. What is hydraulic conductivity of the confining unit (if present)? CM/Sec How V~<:-wY\ 
was it determined? 
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d. Does potential for other hydraulic communication exist (e.g., lateral incontinuity 

between geologic units. facies changes, fracture zones, cross cutting structures, 
or chemical corrosion/alteration of geologic units by leachage? If yes or no, what 
is the rationale? ir c,e~,£u-. "'~\~1\ir;-t-- x«J,.,'j f.( ?!M ~' +c. -tL,c_ N 5cl, k:. \ ~\\J e/ 

'-

G. Office Evaluation of the Facility's Ground-Water Monitoring System-
Monitoring Well Design and Construction: 

These questions should be answered for each different well design present at 'the 
facility. 

1. Drilling Methods 

a. What drilling method was used for the well? 
VY\~CJ·...Jr'\ • Hollow-stem auger a 

• Solid-stem auger a 
• Mud rotary a 
• Air rotary a . 
• Reverse rotary a 

·-

• Cable tool a 
• Jetting a 
• Air drill w/ casing hammer a 
• Other (specify) 

b. Were any cutting fluids (including water) or additives used during drilling? If 
yes, specify: 

• Type of drilling fluid 
• Source of water used \) vt~O·....J!( 
•Foam 
• Polymers 
•Other 

c. Was the cutting fluid, or additive, identified? U 1'1 K.Yrov-.J r1 

d. Was the drilling equipment steam-cleaned prior to drilling the well? 
• Other methods V 11 kvtv""'-.11""1 

e. Was compressed air used during drilling? If yes, 
I ( 

• was the air flltered to remove oil? 

f. Did the owner/operator document procedure for establishing the potent;iometric 
surface? If yes, l \ 

• how was the location established? 
g. Fonnation samples l \ 
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• Were formation samples collected initially during drilling? 

Vll\hvro""-.111 

• Were any cores taken continuous? I{ 

• If not, at what interval were samples taken? I I 

• How were the samples obtained? 
-Split spoon 
-Shelby tube 

l ( 
-Core drill 
-Other (specify) 

• Identify if any physical and/or chemical tests were performed on the 
formation samples (specify) 

( I 

; 

2. Monitoring Well Construction Materials 

a. Identify construction materials (by number) and diameters (ID/OD) 

Material Diameter 
• Primary Casing st~\ .. 1?-

It 

• Secondary or outside casing :>+e~\ I b '' 
( doublecons truction) 

5t-~) '· • Screen ~~ 

b. How are the sections of casing and screen connected? 
• Pipe sections threaded Vkkrto<..,Jn 

• Couplings (friction) with adhesive or solvent 
• Couplings (friction) with retainer screws 
• Ocher (specify) ~l.l 

c. Were the materials steam-cleaned prior to installation? 
\,.) Y\ Kvt c __,.., • If no, how were the materials cleaned? 

3. Well Intake Design and Well Development 

'I 
a. Was a well intake screen installed? 

• What is the ~~1 :~e screen for the well? 

• Is the screen manufactured? U¥\~Oc....Jl'i 
b. was a filter pack mstallea·! 1 

• What kind of filter pack was employed? 

• Is the filter pack compatible with formationmaterials? 
• How was the filter pack installed? w 
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• What are the dimensions of the filter pack? 

\.Jf'\ h.-to '""\\"l 
• Has a turbidity measurement of the well water ever been made? ,, 
• Have the filter pack and screen been designed for the insitu materials? 

It 

c. Well development 
• Was the well developed? 

., (I 

• What technique was used for well development? 
-Surge block 
-Bailer 
-Air surging I I 

-Water pumping ; 

-Other (specify) 

4. Annular Space Seals 

a. What is the annular space in the saturated zone d.irectlyabove the filter pack v,..., t:r,C'•..,Jf"\ 
filled with: 

-Sodium bentonite (specify type and grit) 
-Cement (specify neat or concrete) 
-Other (specify) --

b. Was the seal installed by: 
-Dropping material down the hole and tamping 
-Dropping material down the inside of hollow-stem auger 

It 
-Tremie pipe method 
-Other (specify) 

c. Was a different seal used in the unsaturated zone? If ye~ •I 

• was uus sealmaac With'! 

-Sodium bentonite (specify type and grit) It 
~ment (specify neat or concrete)· Other (specify) 

• Was this seal installed by? 
-Dropping material down the hole and tamping 

I f -Oro · Sl • al dow h · ·de f h 11 § ppm.., maten_ 0 0 n u e mst o __ o ow ~tern auger 

-Other (specify) 

d. Is the upper portion of the borehole sealed with a concrete cap to prevent 
I infiltration from the surface? 

e. Is the well fitted with an above-ground protectivedevice and bumper guards? '( 
f. Has the protective cover been installed with locks to prevent tampering? 

y 

OWPE 
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H. Evaluation of the Facility's Detection Monitoring Program 

l. Placement of Downgradient Detection Monitoring Wells 

a. Are the ground-water monitoring wells or clusters located immediately adjacent ·y 
to the waste management area? .. 

b. How far apan are the detection monitoring wells? 2oo 1 

c. Does the owner/operator provide a rationale for thelocation of each monitoring 
well or cluster? tJ 

d. Does the owner/operator identified the well screenlengths of each monitoring 
well or clusters? y 

e. Does the owner/operator provide an explanation for the well screen lengths of 
each monitoring well orcluster? ~ 

f. Do the actual locations of monitoring wells orclusters correspond to those 

'I identified by the owner/operator? 

2. Placement of Up gradient Monitoring Wells 

a. Has the owner/operator documented the location ofeach upgradient monitoring y 
well or cluster? 

b. Does the owner/operator provide an explanation fonhe location(s) of the 
upgradient monitoring wells? N 

c. What length screen has the owner/operator employed inthe background 
2_(_)1 

monitoring ·well(s)? 
d. Does the owner/operator provide an explanation for the screen length(s) 

rJ chosen? 
e. Does the actual location of each background monitoring well or cluster y 

correspond to that 'identified by the owner/operator? 

I. Office Evaluation of the Facility's Assessment Monitoring Program 

1. Does the assessment plan specify: y 
a. The number, location, and depth of wells? 
b. The rationale for their placement and identify the basis that will be used to select 

( subsequent sampling locations and depths in later assessment phases? 

2. Does the list of mor.itoring parameters include all hazardous waste constituents 
from the facility? y 
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a. Does the water quality parameter list include other imponant indica:on not y classified as hazardous waste constituents? 
b. Does the owner/operator provide documentation for he listed wastes which are 

not included? N 

3. Does the owner/operator's assessment plan specify the procedures to be used to y determine the rate of constituent migration in the ground-water? 

4. Has the owner/operator specified a schedule of implementation in the assessment 
plan? y 

5. Have the assessment monitoring objectives been clearly defmed in the assessment y plan? 

a. Does the plan include analysis and/or re-evaluation to determine if significant 
contamination has occurredin any of the detection monitoring wells? 

b. Does the plan provide for a comprehensive program of investigation to fully 
characterize the rate and extent of contaminant migration from the facility? 

c. Does the plan call for determining the concentrations of hazardous wastes and 

hazardous waste constituentsin the ground water? 
d. Does the plan employ a qu~erly monitoring program? \! 

6. Does the assessment plan identify the investigatory methods that will be used in the 
assessment phase? ·y 

a. Is the role of each method in the evaluation fully described? y 
b. Does the plan provide sufficient descriptions of the direct methods to be used? y 
c. Does the plan provide sufficient descriptions of the indirect methods to be used? N 
d. Will the method contribute to the further characterization of the contaminant 

movement? '{ 

7. Are the investigatory techniques utilized in the assessment program based on direct y methods? 

a. Does the assessment approach incorporate indirect methods to funher support 
N direct methods 1 

b. Will the planned methods called for in the assessment approach ultimately meet N performance standards for assessment monitoring? 
c. Are the procedures well defmed? ' 
d. Does the approach provide for monitoring wells similar in destgn and 

rJ construction as the detectionmonitoring wells? 

nwcc 
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e. Does the approach employ taking samples during drilling or collecting core 

samples for further analysis? y 
8. Are the indirect methods to be used based on reliable and accepted geophysical 

techniques? tJ/A 
a. Are they capable of detecting subsurface changesresulting from contanrlnant 

migration at the site? 
b. Is the measurement at an appropriate level of sensitivity to detect ground-water 

quality changes at the site? 
c. Is the method appropriate considering the nature of the subsurface materials? 
d. Does the approach consider the limitations of these methods? ; 

e. Will the extent of contamination and constituent concentration be based on direct 
methods and sound engineering judgment? (Using indirect methods tofurther 

\V substantiate the findings.) 

9. Does the assessment approach incorpOrate any mathe-matical modeling to predict jJ contaminant movement? 

a. Will site specific measurements be utilized toaccurately portray the subsurfaCe? N/f\ 
b. Will the derived data be reliable? 
c. Have the assumptions been identified? 
d. Have the physical and chemical properties of the site-specific wastes and 

hazardous waste constituentsbeen identified? \ v 
J. Conclusions 

1. Subsurface geology 

a. Has sufficient data been coll~ted to adequately define petrography and 
N petrographic variation? 

b. Has the subsurl'ace pochemistry been adequately defined? 
c. Was the borina/corinl_~pllll adequate to definesubsurface geologic variation? ' d. Wu the owner/operatOr's narrative description complete and accurate in its y interpretation of the data? 
e. Does the geologic assessment address or provide means to resolve any 

tJ information gaps? I 

2. Ground-water flowpaths '· y ,. 
'. ' . 

a. Did the owner/operator adequately establish the hori-zontal and vertical 
components of ground-water flow? 
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b. Were appropriate methods used to establish ground-water flowpaths? y 
c. Did the owner/operator provide accurate documentation? ~ 
d. Are the potentiometric surface measurements valid? 

. t I 11'1 kro~..-.>V'\ 
e. Did the owner/operator adequately consider the seasonal and temporal effects on 

the ground-water? y 
f. Were sufficient hydraulic conductivity tests performed to document lateral and 

vertical variationin hydraulic conductivity in the entire hydrogeologic subsurface 
vV\~t:JW<" below the site? 

3. Uppermost Aquifer 

; ( a. Did the owner/operator adequately define the upper-most aquifer? 

4. Monitoring Well Construction and Design 

a. Do the design and construction ofthe owner/operator's ground-water monitoring 
!\) 

wells permit depth discrete ground-water samples to be taken? 
b. Are the samples representative of ground-water quality? \111\~CIWI"\ 
c. Are the ground-water monitoring wells structurally stable? y 
d. Does the ground-water monitoring well's design and construction permit an 

N accurate assessment of aquifer characteristics? 

5. Detection Monitoring 

a. Downgradient Wells 
• Do the location, and screen lengths of the ground-water monitoring wells or 

N clusters in the detection monitoring system allow the immediate detection of a 
release of hazardous waste or constituents from the hazardous waste 
management area to the uppermost aquifer? 

b. tJpgnufientWells 
• Do the location and screen lengths of the upgradient (background) ground-

water monitoring wells ensure the capability of collecting ground-water fJ 
samples representative of up gradient (background) ground-water quality 

including any ambient heterogenous chemical characteristics? 

6. Assessment Monitoring 

a. Has the owner/operator adequately characterized site hydrogeology to determine t\) 
contaminant migration? 

b. Is the detection monitoring syst:em adequately designed and constructed to N immediately detect any contaminant release? 
--
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c. Are the procedures used to make a f1nt detenninationof contamination adequate? i\) 
d. Is the assessment plan adequate to detect, characterize, and track contaminant 

'I migration? 
e. Will the assessment monitoring wells, given site hydrogeologic conditions, 

define the extent and concentration of contamination in the horizontal and 
'( venical planes? 

f. Are the assessment monitoring wells adequately designed and constructed? N 
g. Are the sampling and analysis procedures adequate to provide true measures of 

contamination? 
h. Do the procedures used for evaluation of assessment monitoring data result in 

determinations of the rate of migration, extent of migration, and hazardous 
constituent composition of the contaminant plume? 

; 

i. Are the data collected at sufficient frequency and duration to adequately 
determine the rate of migration? 

j. Is the schedule of implementation adequate? 
k. Is the owner/operator's assessment monitoring plan adequate? -~ 

• ·If the owner/operator had to implement hisassessment momtonng plan, was it 
N/A implemented satisfactorily? .. 

. 

II. Field Evaluation 

A. Ground-Water Monitoring System 

1. Are the numbers, depths, and locations of monitoring wells in agreement with those r reponed in the facility•s monitoring plan? (See Section 3.2.3;) 

B. Monitoring Well Construction 

1. Identify construction material material diameter 

a. Primary Casing I 2.. I( stet:'\ 
b. Secondary or outside casing lb ,, sj:ec: I 

2. Is the upper portion of the borehole sealed with conrete to prevent inftltration from 
'( the surface? 

3. Is the well fitted with an above-ground protective device? y 
.. 

4. Is the protective cover fitted with locks to prevent tampering? If a.facilit}' utilizes y 
more than a single well design, answer the above questions for each well design? 

-
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III. Review of Sample Collection Procedures 

A. Measurement of Well Depths /Elevation 

1. Are measurements of both depth to standing water and depth to the bottom of the 
well made? 1 

2. Are measurements taken to the 0.01 feet? 'Y 
3. What device is used? -e lezt--v( c. 501..)1'\~·. Vl"'+~e e. ; 

4. Is there a reference point established by a licensed surveyor? y 
5. Is the measuring equipment properly cleaned betweenwlllocations to prevent cross ( contamination? 

B. Detection of Immiscible Layers 

1. Are procedures used which will detect light phase immiscible layers? e y 
2. Are procedures used which will detect heavy phase immiscible layers? y 

C. Sampling of Immiscible Layers 

1. Are the immiscible layers sampled separately prior to well evacuation? rJ ·.· 
2. Do the procedures used minimize mixing with watcrSoluble phases? tJ fA 

D. Well Evacuation 

1. Are low yielding wells evacuated to dryness? '( 

2. Are high yielding wells evacuated so that at least three casing volumes are removed? y 
3. What device is used to evacuate the wells? 5-.~ b\-'1\vs-, \Je fu~p 

4. If any problems are encountered (e.g., equipmentmalfunction) are they noted in a 
field logbook? '( 
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E. Sample Withdrawal 

1. For low yielding wells, are samples for volatiles, pH, and oxidation/reduction 
potential drawn first after the well recovers? y 

2. Are samples withdrawn with either flurocarbon/resins or stainless steel (316, 304 or y 2205) sampling devices? 

3. Are sampling devices either bottom valve bailers or positive gas displacement 

"/ bladder pumps? 

i 

4. If bailers are used, is fluorocarbon/resin coated wire, single strand stainless steel 
N/A wire, or monofllarnent used to raise and lower the bailer? 

5. If bladder pumps are used, are they operated in acontinuous manner to prevent 

I aeration of the sample? 

6. If bailers are used, are they lowered slowly to prevent degassing of the water? N/A 
7. If bailers are used, are the contents transferred to the sample container in a way that 

minimizes agitation and aeration? t:J/f\ 
8. Is care taken to avoid placing clean sampling equipment on the ground or other 

contaminated surfaces prior to insertion into the well? r 
9. If dedicated sampling equipment is not used, is equipment disassembled and 

N/f\ thoroughly cleaned between samples? 

10. If samples are for inorganic analysis, does the cleaning procedure include the 
following sequential steps: 

a. Dilute acid rinse (HN03 or HCl)?ll. If samples are for organic analysis, does N;A 
the cleaning procedure include the following sequential steps: 

11. If samples are for inorganic analysis, does the cleaning procedure include the 
following sequential steps: 

a. Nonphosphate detergent wash? tJ/f\ 
b. Tap water rinse? 
c. Distilled/deionized water rinse? 
d. Acetone rinse'i 
e. Pesticide-grade hexane rinse? 

~:~lJ 
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12. Is sampling equipment thoroughly dry before use? y 
13. Are equipment blanks taken to ensure that sample cross-<:ontamination has not 

occurred? y 
14. If volatile samples are taken with a positive gas displacement bladder pump, are y pumping rates below 100 rnVmin? 

F. In-situ or Field Analyses 

1. Are the following labile (chemically unstable) parameters determined in the field: 

a. pH? ( 
b. Temperature? 'I 
c. Specific conductivity? 'I 
d. Redox potential? k\ 
e. Chlorine? rJ 
f. Dissolved oxygen? 1\.t 
g. Turbidity? rJ 
h. Other (specify) N 

2. For in-situ determinations, are they made after well evacuation and sample removal? y 
3. If sample is withdrawn from the well, is parameter measured from a split portion? f 
4. Is monitoring equipment calibrated according to mannufacturers' specifications and 

consistent with SW-846? y 
5. Is the date, procedure, and maintenance for equipment calibration documented in the y field logbook? 

IV. Review or Sample Preservation and Handling Procedures 

A. Sample Containen 

'( 
1. Are samples transferred from the sampling device directly to their compatible 

containers? 

-
OWPE 
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2. Are sample containers for metals (inorganics) analyses polyethylene with 
y polypropylene caps? 

3. Are sample containers for organics analysis glass bottles with fluorocarbonresin-
lined caps? . '( 

4. If glass bottles are used for metals samples are the caps fluorocarbonresin-lined? }J (A-

5. Are the sample containers for metal analyses cleanedusing these sequential steps: 

; 

I a. Nonphosphate detergent wash? 

b. 1:1 nitric acid rinse? ' 
c. Tap water rinse? 

d. 1:1 hydrochloric acid rinse? \ 

e. Tap water rinse? 
f. Distilled/deionized water rinse? \II 

6. Are the sample containers for organic analyses cleaned using these sequential steps: 

a. Nonphosphate detergent/hot water wash? 
y 

b. Tap water rinse? 

c. Distilled/deionized water rinse? 
d. Acetone rinse? 
e. Pesticide-grade hexane rinse? \ :) 

7. Are trip blanks used for each sample container type to verify cleanliness? y 
B. Sample Preservation Procedures 

1. Are samples for the following analyses cooled to 4°C: 

a. TOC? y 
b. TOX? 'I 
c. Chloride? y 
d. Phenols? y 
e. Sulfate? ' 
f. Nitrate? '/ 
g. Coliform bacteria? N /A. 
h. Cyanide? r-..1/f\r 
i. Oil and grease? 'I 
j. Hazardous constituents (} 261, Appendix VIm? y 
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2. Are samples for the following analyses field acidified to pH <2 with HN03: 

a. Iron? y 
b. Manganese? 
c. Sodium? 
d. Total metals? 
e. Dissolved metals? ~/ 
f. Fluoride? NfA_ 
g.Endrin? '\ 

h. Lindane? 
i. Methoxychlor? 
j. Toxaphene? ; 

k. 2,4, D? 
1. 2,4,5 TP Silvex? 
m. Radium'! 
n. Gross alpha? 
o. Gross beta? w 

3.·Are samples for the following analyses tiel(!_ acidfied to pH <2 with ~S04: 

a. Phenols? - y 
b. Oil and grease? '/ 

4. Is the sample for TOC analyses field acified to pH <2 with HCl? y 
5. Is the sample for TOX analysis preserved with 1 m1 of 1.1 M sodium sulfite? N 
6. Is the sample for cyanide analysis preserved with NaOH to pH >12? NU\ 

C. Special Handling Considerations 

1. Are organic samples handled without filtering? '( 

2. Are samples for volatile organics transfered to the appropriate vials to eliminate 
-headspace over the sample? y 

3. Are samples for metal analysis split into two portions? ~ 
4. Is the sample for dissolved metals filtered through a 0.45 micron fllter? y 

; y 5. Is the second portion not flltered and analyzed for total metals? ,. 

' 

6. Is one equipment blank prepared each day of ground-water sampling? y 
··--~ 
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V. Review of Chain-of-Custody Procedures 

A. Sample Labels 

1. Are sample labels used? y . 
2. Do they provide the following infonnation: 

a. Sample identification number? '/ 
b. N arne of collector? y 
c. Date and time of collection? y 
d. Place of collection? y 

,,,} 

e. Parameter(s) requested and preservitives used? y 
3. Do they remain legible even if wet? y 

B. Sample Seals 

1. Are. sample seals placed on those containers to ensure samples are not altered? y 
C. Field Logbook 

·1. Is a field logbook maintained? y 
2. Does it document the following: 

a. Purpose of sampling (e.g., detection or assesment)? y 
b. LOcation of well(s)? 
c. Total depth of each well? 
d. Static water level depth and measurement technique? 
e. Presence of immiscible layers and detection method? 
f. Collection method for inmnscible layers and sample identification numbers? 
g. Well evacuation procedures? 
h. Sample withdrawal procedure? 
i. Date and time of collection? 
j. Well sampling sequence? 
k. Types of sample containers and sample identification number(s)? 
1. Preservanve(s) used? 
m. Parameters requested? 
n. Field analysis data and method(s)? 
o. Sample distribution and transporter? 
p. Field observations? -...) 
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-Unusual well recharge rates? y 
-Equipment malfunction(s)? 
-Possible sample contamination? 
-Sampling rate? 

~j 

D. Chain-of-Custody Record . 
1. Is a chain-of-custody record included with each sample? y 
2. Does it document the following: 

a. Sample number? ; y 
b. Signiture of collector? 
c. Date and time of collection? 
d. Sample type? 
e. Station location? 
f. Number of containers? 
g. Parameters requested? 
h. Signatures of persons involved in chain-of-custody? 
i. Inclusive dates of custody? 'Yl 

-

E. Sample Analysis Request Sheet" 

1. Does a sample analysis request sheet accompany each sample? y 
2. Does the request sheet document the following: 

a. N arne of person receiving the sample? y 
b. Date of sample receipt? . 
c. Duplicates'? 
d. Analysis to be performed? 'lJ 

IV. Review of Quality Assurance/Quality Control 

A. Is the validity and reliability of tbe laboratory and fteld aenerated data ensured 1 by a QA/QC proaram? 

B. Does the QA/QC proaram indude: 

1. Documentation of any deviation from approved procedures? y 
! 

t"'WDC 
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2. Documentation of analytical results for: 

a. Blanks? ·y 
b. Standards? 
c. Duplicates? 
d. Spiked samples? ' 

e. Detectable.limits for each param~ter being analyzed? \ 'J 

C. Are approved statistical methods used? '/ 
D. Are QC samples used to correct data? 

; y 
E. Are all data critically examined to ensure it has been properly calculated and y reported? 

VII. Surficial Well Inspection and. Field Observation 

A. Are the wells adequately maintained? - y 
B. Are the monitorina wells protected and secure? y 
C. Do the wells· have surveyed casina elevations? y 
D. Are the ground-water samples turbid? '( 

E. Have all physical· characteristics of the site been noted in the inspector's fteld y notes (i.e., surface waters, topoaraphy, surface features)? 

F. Has a site sketch been prepared by the fteld inspector with scale, north arrow, 
location(s) of bulldlnp, locatton(s) of regulated units, locations of monitoring y 
wells, and a rouab depiction of the site drainage pattern? 
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VIII. Conclusions 

A. Is the facilitycurrently operating under the correct monitoring progaram y according to the statistical analyses performed by the current operator? 

. 
B. Does the ground-water monitoring system, as designed and operated, allow for 

detection or assessment of any possible ground-water contamination caused by N the facility? 

C. Does the sampling and analysis procedures permit the owner/operator to detect 
and, where possible, assess the nature and extent of a release of hazardous ' J constituents to ground water from the monitored hazardous waste management fl 

facility? 

-
-



Figure 4.3 
Relationship of Technical Inadequacies to 
Ground· Water Performance Standards 

9950.2 

Examples of Basic 
Elements Required by 

Performance Standards 
Examples of Technical Inadequacies 

that may Constitute Violations Regulatory Citations 

1. Uppermost Aquifer 
must be correctly 
identified. 

2. Ground-water flow 
directions and rates 
must be properly 
determined. 

• failure to consider aquifers 
hydraulically interconnected to the 
uppermost aquifer. 

• incorrect identification of certain 
formations as confining layers or 
aquitards. 

• failure to use test drilling and/or soil 
borings to.characterize subsurface 
hydrogeology. 

• failure to use piezometers or wells to 
determine ground-water flow rates and 
directions (or failure to use a sufficient 
number of them}. 

• failure to consider temporal variations 
in water levels when establishing flow 
directions (e.g., seasonal variations, 
short-term fluctuations due to 
pumping}. 

• failure to assess significance of vertical 
gradients when evaluating flow rates 
and directions. 

• failure to use standard/consistent 
benchmarks when establishing water 
level elevations. 

• failure of the owner/operator (o/o) to 
consider the effect of local withdrawal 
wells on ground-water flow direction. 

• failure of the o/o to obtain sufficient 
water level measurements. 

§265.90(a) 
§265.91(a)(l, 2) 
§270.14(c)(2) 

§265.90(a) 
§265.91(a)(l, 2) 
§270.14(c)(2} 

§265.90(a) 
§265.91(a)(l, 2} 
§270.14(c)(2) 

§265.90(a} 
§265.91(a)(l, 2} 
§270.14(c)(2) 

§265.90(a) 
§265.91(a)(l, 2) 
§270.14(c}(2) 

§265.90(a) 
§265.91(a)(l, 2) 
§270.14(c)(2) 

§265.90(a) 
§265.91(a}(l, 2) 
§270.14(c}(2) 

§265.90(a) 
§265.91(a)(l) 

§265.90(a) 
§265.91(a)( 1) 
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Examples or Basic 
Elements Required by 

Performance Standards 

6. Downgradient 
monitoring wells 
must be 
constructed so as 
to yield samples 
that are 
representative of 
in-situ ground
water quality. 

7. Samples from 
background and 
down gradient 
wells must be 
properly collected 
and analyzed. 

Examples of Technical Inadequacies 
that may Constitute Violations 

See No.4 above. 

• failure to evacuate stagnant water from 
the w~ll before sampling. 

• failure to sample wells within a 
reasonable amount of time after well 
evacuation. 

• improper decisions regarding filtering 
or non-ftltering of samples prior to 
analysis (e.g., use of filtration on 
samples to be analyzed for volatile 
organics). 

• usc of an in~ppropriate sampling 
device. 

• use of improper sample preservation 
techniques. · 
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Regulatory Citations 

§265.90(a), §265.92(a) 
§265.93(d)(4) 
§2705.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)( 4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

OWPE 



Examples of Basic 
Elements Required by 

Performance Standards 

7. Samples from 
background and 
downgradient 
wells must be 
properly collected 
and analyzed. 
(Continued) 

Examples of Technical Inadequacies 
that may Constitute Violations · 

• samples collected with a device that is 
constructed of materials that interfere 
with sample integrity. 

• samples collected with a non-dedicated 
sampling device that is not cleaned 
between sampling events. 

• improper use of a sampling device such 
that sample quality is affected (e.g., 
degassing of sample caused by agitation 
of bailer). 

• improper handling of samples (e.g., 
failure to eliininate headspace from 
containers of samples to be analyzed for 
vola~es). · 

• failure of the sampling plan to establish 
procedures for sampling immiscibles 
(i.e., "floaters" and ''sinkers''). 

• failure to follow appropriate Q~ · 
procedures. 

• failme to ensure sample integrity through 
the use of proper chain-of-custody · 
procedures. 

• failure to demonstrate suitability of 
methods used for sample analysis (other 
than those specified in SW-846). 

• failure to perform analysis in the field on 
unstable parameters or constituents (e.g., 
pH~ Eh, specific conductance, alkalinity, 
dissolved oxygen). 
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Regulatory Citations 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a)' 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)( 4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 

.. §265.90(a) 
§265.92(a) 
§265.93(d)(4) 
§270.14(c)(4) 



Examples of Basic 
Elements Required by 

Performance Standards 

3. Background wells 
must be located 
so as to yield 
samples that are 
not affected by 
the facility. 

4. Background wells 
must be 
constructed so as 
to yield samples 

. that are 
representative of 
in-situ ground- . 
water quality. 

Examples of Technical Inadequacies 
that may Constitute Violations 

• failure of the o/o to consider the effect of 
local withdrawal wells on ground-water 
flow direction. 

• failure of the o/o to obtain sufficient 
water level measurements. 

• failure of the o/o to consider flow path of 
dense irnmiscibles in establishing 
upgrad.ient well locations. 

• failure of the o/o to consider seasonal 
fluctuations in ground-water flow 
direction. 

• failure to install wells hydraulically 
upgrad.ient, except in cases where 
up gradient water quality is affected by 
the facility (e.g., migration of dense 
immiscibles in the up gradient direction, 
mounding water beneath the facility). 

• failure of the o/o to adequately 
characterize subsurface hydrogeology. 

• wells intersect only ground water that 
flows around facility. 

• wells constructed of materials that may 
release or absorb constituents of concern 

• wells improperly sealed-contamination 
of sample is a concern. 

• nested or multiple screen wells are used 
and it cannot be demonstrated that there 
has been no movement of ground water 
between strata. 
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Regulatory Citations 

§265.90(a) 
§265.9l(a)(l) 

'§265.90(a) 
§265.9l(a)(l) 

§265.90(a) 
§265.91(a)(l) 

§265.90(a) 
§265.91(a)(l) 

§265.90(a) 
§265.9l(a)(l) 

§265.90(a) 
§265.91(a)(l) 

§265.90(a) 
§265.91(a)(l) 

§265.90(a} 
§265.9l(a} 

§265.90(a} 
§265.91(a}, (c) 

§265.90(a} 
§265.91(a)(l, 2) 



Examples of Basic 
Elements Required by 

Performance Standards 

4. Background wells 
must be 
constructed so as 
to yield samples 
that are 
representative of 
in-situ ground
water quality. 
(Continued) 

5. Downgradient 
monitoring wells 
must be located so 
as to ensure the 
immediate 
detection of any 
contamination 
migrating from the 
facility. 

Examples of Technical Inadequacies 
that may Constitute Violations 

• impro~r drilling methods were use<L 
possibly contaminating the formation. 

• well intake packed with materials that 
may contaminate sample. 

• well screens used are of an 
inappropriate length. 

• wells developed using water other than 
formation water. 

• improper well development yielding 
. samples ~th suspended sediments that 

may bias chemical analysis. 

• use of drilling muds or nonfonnation 
water during well consn:uction that can 
bias results of samples collected from 
wells. 

• wells not placed immediately adjacent 
to waste management area. 

• failure of o/o to consider potential 
pathways for dense immiscibles. 

• inadequate vertical distribution of wells 
in thick or heavily stratified aquifer. 

• inadequate horizontal disttibution of 
wells in aquifers of varying hydraulic 
conductivity. 

•likely pathways of contamination (e.g .• 
buried streams channels. fractures. 
areas of high permeability) are not 
intersected by wells. 

• well network covers uppermost but not 
interconnected aquifers. 
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Regulatory Citations 

§265.90(a) 
§265.9l(a) 

§265.90(a) 
§265.9l(a), (c) 

§265.90(a) 
§265.9l(a){l, 2) 

§265.90(a) 
§265.9l(a) 

§265.90(a) 
§265.9l(a) 

§265.90(a) 
§265.9l(a) 

§265.90(a) 
§265.91 (a)(2) 

§265.90(a) 
§265.91 (a)(2) 

§265.90(a) 
§265.9l(a)(2) 

§265.90(a) 
§265.9l(a)(2) 

§265.90(a) 
§265 .91 (a)(2) 

§265.90(a) 
§265.91 (a)(2) 



Examples of Basic 
Elements Required by 

Performance Standards 

7. Samples from 
background and 
downgradient 
wells must be 
properly collected 
and analyzed. 
(Continued) 

Examples of Technical Inadequacies 
that may Constitute Violations 

• use of sample containers that may 
interfere with sample quality (e.g., 
synthetic containers used with volatile 
samples). 

• failure to make proper use of sample 
blanks. 

9950.2 

Regulatory Citations 

§265.90(a) 
§265.92(a) 
s265.93(d)(4) 
§270.14(c)(4) 

§265.90(a) 
§265.92(a) 
§265.~3(d)(4) 

§270.14(c)(4) 



CME Inspection: Sunoco Point Breeze Refinery (Land Treatment Unit) 
Conducted October 20, 2011 
Jennifer A. Wilson, Licensed Professional Geologist, P ADEP-SERO 

Sunoco' s Land Treatment Unit (L TU) is located within their Philadelphia Refinery (also 
known as the Point Breeze Refinery), on a portion of the property that used to belong to 
the Atlantic Richfield Company (ARCO), then by Atlantic Refining and Marketing 
Company (Atlantic). The L TU is a 13-acre tract ofland that had been used by Atlantic to 
dispose ofhazardous wastes generated by the refinery's operations. The disposed wastes 
included Dissolved Air Flotation Float (K04 7), Slop Oil Emulsion Solids (K049), API 
Separator Sludges (K051 ), Leaded Tank Bottoms (K052), and Heat Exchanger Bundle 
Sludges. The waste disposal began in the 1970s, and ceased in 1990, the year a federal 
ban on land treatment went into effect. Sunoco acquired the refinery in 1988, and 
disposed ofhazardous wastes in the LTU until1990. Sunoco disposed of non-hazardous 
wastewater treatment sludges until1999. Closure was to be effected by the year 2000. 

The groundwater monitoring system at the L TU does not meet RCRA standards. The 
wells (MW-4, MW-5, and MW-6) were drilled in 1980-1981, before RCRA came into 
effect. The replacement up gradient well N -11 has now been in use for over 5 years. 
MW -6 doubles as an extraction well for free product found on the groundwater in the 
vicinity ofthe LTU, and was not sampled due to the presence of free product in the well. 
VOA contamination is ubiquitous at the site. 
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Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit Aquaterra 

Technologies, Inc. 

Elevation Depth to Product Depth to Water Product Gfound-ter Benzene T~uene Greue Chromium Totallllen:ury Conductance CuinG I I I I Product Adjulltacl I I I Oft& I Totlll I I I Specific 
Date I (feet) (feet) (fHt) Thickness (feet) Elevation (feet) (J&IJII-1 (J&IIL) (mg/L) (mgll) (miJIL) pH (umhoelcm) 

27-Mar-()8-- 25.20 NP - 16.48 0.00 8.72 <1:1) -<5.0- -- <5.3 <0.0050 -<0.00020 $.75 1,700 
13-Jun-08 25.20 NP 15.55 0.00 9.85 <1.0 <5.0 <5.0 <0.0050 <0.00020 8.42 1,700 
21-Aug-08 25.20 NP 15.41 0.00 9.79 <1.0 <5.0 <5.2 <0.0050 <0.00020 6.9 1,700 
12-Dec-08 25.20 NP 14.77 0.00 10.43 <1.0 <1.0 5.0 <0.0050 <IU0020 8.92 2,000 
9-Mar-07 25.20 NP 15.85 0.00 9.35 <1.0 <1.0 <5.0 <0.0050 <0.00020 7.07 1,600 
20-Jun-07 25.20 NP 14.61 0.00 10.59 <1.0 <1.0 <5.0 <0.0150 <0.1!10020 7.2 1,560 
21-Sep-07 25.20 NP 15.82 0.00 9.58 <1 <1 <5.0 <0.0150 <0.1!10020 7.0 1,840 
18-Dec-07 25.20 NP Hl.20 0.00 9.00 <1 <1 <5.0 <0.0150 <0.00020 6.11 1,850 
6-FetMII 25.20 NP 18.1!l2 0.00 9.111 NO (0.5) NO (0.5) <5.0 <0.0020 <0.00020 7.1 1,890 
4-Jun-08 25.20 NP 15.25 o.oo 9.95 <1 <1 <5.0 <0.0150 <IUI0020 7 1,680 

29-Aug-011 25.20 NP 15.711 0.00 9.42 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,540 
25-Nov-08 25.20 NP 15.70 0.00 9.50 <1 <1 <5.0 <0.0150 <0.00020 6.9 1,470 
11-Mar-09 25.20 NP 15.84 0.00 9.56 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,550 
20-May-09 25.20 NP 15.14 0.00 10.011 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,530 
24-Sep-09 25.20 NP 14.08 0.00 11.14 54 3 <5.0 <0.0150 <0.00020 7.3 1,580 
7-Dec-09 25.20 NP 14.72 0.00 10.48 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,4110 
23-Feb-10 25.20 NP 14.112 0.00 10.38 <1 <1 <5.0 <0.0150 <0.00020 11.1 1,440 
2-Jun-10 25.20 NP 14.89 0.00 10.51 <1 <1 <5.0 <0.0150 <0.00020 7.8 1,540 
8-Sep-10 25.20 NP 15.29 0.00 9.91 <1 <1 <5.0 <0.0150 <0.00020 7.5 1,440 
9-Nov-10 25.20 NP 15.34 0.00 9.118 <1 <1 <5.0 <0.0150 <0.00020 7.-4 1,570 
14-Mar-11 25.20 NP 15.110 0.00 9.60 <1 <1 <5.0 <0.0150 <0.00020 7.0 1,680 
17-May-11 25.20 NP 15.14 0.00 10.011 <1 <1 <5.0 <0.0150 <0.00020 7.2 1,730 
28-Sep-11 25.20 NP 13.08 0.00 12.14 <1 <1 <5.0 <0.0150 <0.00020 6.9 1,730 

I• :~ · '*"''IA~.IiJt:•' ' M -~~i>B:' Dki~ li.<li?~~'""';*, ., .. k"''"'··t-:iiK1>f;;;!:ctr.$; · ' ·-~li!li <>~w:l;li;;;_,., _,.~: 
21-Mar::OS 24.20 - NP - ---15:66 0.00 11.54 <1.0 <5.0 <5.3 <0.0050 <0.00020 7.03 1,200 
13-Jun-l!ll!l 24.20 NP 15.03 0.00 9.17 <1.0 <5.0 <5.0 <0.0050 <0.00020 6.44 1,300 
21-Aug-08 24.20 NP 14.97 0.00 9.23 <1.0 <5.0 <5.3 <0.0050 <0.00020 7.31 920 
12-Dec-08 24.20 NP 14.40 0.00 9.110 <1.0 <1.0 <5.0 <0.0050 <0.00020 7.111 1,100 
9-Mar-07 24.20 NP 15.311 0.00 11.114 <1.0 <1.0 <5.0 <0.0050 <0.00020 7.13 1,300 
20-Jun-07 24.20 NP 14.37 0.00 9.113 <1.0 <1.0 <5.0 <0.0150 <0.00020 7.0 1,050 
21·Sep-07 24.20 NP 15.21 0.00 11.99 <1 <1 <5.0 <0.0150 <0.00020 6.9 1,220 
18-Dec-07 24.20 NP 15.70 0.00 8.50 <1 <1 <5.0 <0.0150 <0.00020 7.0 1,100 
6-Feb-011 24.20 NP 15.55 0.00 11.65 NO (0.5) NO (0.5) <5.0 <0.0020 <0.00020 7.1 1,1110 
4-Jun-011 24.20 NP 13.113 0.00 10.37 <1 <1 <5.0 <0.0150 <0.00020 7 1,140 

29-Aug-011 24.20 NP 15.23 0.00 8.97 <1 <1 <5.0 <0.0150 <0.00020 6.8 1,330 
25-Nov-08 24.20 NP 15.11 0.00 9.09 <1 <1 <5.0 <0.0150 <0.00020 6.9 1,080 
11-Mar-09 24.20 NP 15.18 0.00 9.02 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,190 
20-May-09 24.20 NP 14.65 0.00 9.55 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,060 
24-Sep-09 24.20 NP 13.73 0.00 10.47 12 1 <5.0 <0.0150 <0.00020 7.4 9611 
7-Dec-09 24.20 NP 14.28 0.00 9.92 <1 <1 <5.0 <0.0150 <0.00020 7.5 1163 
23-FeD-Hl 24.20 NP 14.47 0.00 9.73 <1 <1 <5.0 <0.0150 <0.00020 7.8 1,030 
2-Jtm-1·0 24.20 NP 14.52 0.00 9.611 <1 <1 <5.0 <0.0150 <0.00020 7.1 1 ,2SI!l 
8-Sep-10 24.20 NP 14.116 0.00 9.34 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,010 
9-Nov-11> 24.20 NP 14.117 0.00 9.33 <1 <1 <5.0 <0.0150 <0.00020 7.2 1,070 
14-Mar-11 24.20 NP 15.01 0.00 9.19 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,230 
17-May-11 24.20 NP 14.67 0.00 9.53 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,270 
28-Sep-11 24.20 NP 12.81 0.00 11.39 <1 <1 <5.0 <0.0150 <0.00020 6.7 1,470 
~\:i' '~~i~:"""'p'~;"'' ,, ,, l~-'1¥··'- _,-~~~fHl:J..ii~~ ~~'Wi4.lli<·~:~iii:, j,h,;;..:ri,~,%,fi:;;i;.;~1i.W;;~;t,~,,,:&Si.1-M(,Ji;,-:; ~;,ii,~~~,i~~; •·;r;.,~,,.,..,\DQ;,,, 



WeiiiD 
MW-1 

(RW-300) 

N-5 

C•ing 
ElevetiOn 

Date I (feet) 

27-Mar-06 23.84 
13-Jun-06 23.84 
21-Aug-08 23.84 
12-Dec-08 23.84 
9-Mar-07 23.84 
20-Jun-07 23.84 
21-Sep-07 23.84 
18-~7 23.84 
6-Feb-(!)8 23.84 
4-Jan-t!lS 23.84 

29-Aug-08 23.84 
25-No¥-08 23.84 
11-Mar-09 23.84 
20-May-t!l9 23.84 
24-Sep-09 23.84 
7-Dec-08 23.84 
23-Feb-10 23.84 
2-Jun-10 23.84 
8-Sep-10 23.84 

17-NI!l'l-10 23.84 
14-Mar-11 23.84 
17-May-11 23.84 
28-Sep-11 23.84 

~~£¢;!;, 

Table1. Historical Groundwater Monitoring Data Summary 
P0St-Ciosure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

Depth to Product! Depth to Water I Product 
(feet) (feet) Thickness (feet) 

15.50 15.66 0.07 
17.01 18.28 1.27 
1~19 1~31 1.12 
14.88 17.55 2.66 
14.87 15.51 0.64 
17.44 17.78 0.35 
Ul2 8.07 0.05 
18.13 18.31 0.18 
18.21 t8.2lil 0.08 
NM NM NM 

15.04 16.95 1.01 
14.4 15.24 0.84 
15.03 15.70 0.87 
14.11 14.11 0.00 
13.90 14.45 0.55 
13.58 13.72 0.14 
13.46 13.75 0.28 
14.30 14.82 0.52 
15.04 15.53 0.49 
14.55 14.H 0.43 
14.43 14.64 0.41 
14.08 14.10 0.(!)2 
12.25 12.86 0.41 

Product Adjusted 
Groundwater 

Elevation (feet) 

8.30 
7.78 
7.41 
11.30 
8.11 
U2 
15.66 
5.15 
5.69 
NM 
8.66 
10.07 
9.31 
9.73 
9.04 
10.37 
10.&0 
9.93 
9.17 
9.61 
9.72 
9.78 
11.90 

.,;c,.,,::i,~,;..:N;l~;,r.i.'~ie~,;?.tb·~~".l:!i>~c:L·,,,kii£:\O,M,,.. •,.t;. 

Benzene 
(1'!111-) 

011& 
Toluene' Greue 
(IAG/L) (mgll) 

Tot.! 
Chromium I Tot.! Mercury 

Cmg~t.l CmgiLI I pH 
35 <5.0 37 <0.0050 <O.oeil020 8.43 
11.3 6.5 12 <0.0050 <0.00020 6.:zt 
t.8 7.4 <5.3 <0.0050 <0.00020 &.74 

NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p N$-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-1' 
NS-p NS-1!1 NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p NS-p N8-p NS-p 
NS-p NS-p NS-p NS-p NS-p NS-p 
NS-p NS-p NS-p N8-p N5:'p N8-p 

·,:111.~~ .. ,.,";.;;;<~~itAilll!Ri• .. it<··' :~.:::.... ,._,,, .. ,,..,,,.,,. 

27-Mar-M 27.56 N1" U2 - .. 0.00 17.64 NS-g NS-g N~ NS-g NS-g ~~ 
13-Jun-08 27.56 NP 9.02 0.00 18.54 NS-g NS-g NS-g NS-g NS-g NS-g 
21-AI:Ig-08 27.56 NP 9.53 0.00 18.03 NS-g NS-g NS-g NS-g NS-g NS-g 
12-Dec-08 27.56 NP 1.35 0.00 18.21 NS-p NS-p NS-p NS-p NS-p NS-p 
9-Mar-07 27.56 NP 9.17 0.00 18.39 NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jtm-07 27.56 NP 9.30 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g 
21-S.07 27.56 NP 10.50 0.00 17.06 NS-g NS-g NS-g NS-g NS-g NS-g 
18-Dec-07 27.56 Nf' 9.42 O.t!lO 18.14 NS-g NS-g NS-g NS-g NS-g NS-g 
6-Fel>t!ll 27.56 Nf' US 0.00 18.80 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g 
4-.h:ln-08 27.56 NP US 0.00 18.61 NS-1:1 NS-g NS-g NS-g NS-g NS-g 

29-AtJG-08 27.56 NP 9.46 O.t!lO 18.10 NS-g NS-g NS-g NS-g NS-g NS-g 
25-No¥-(!)8 27.56 Nf' 9.12 0.00 18.44 NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-01 27.56 N1" 9.75 0.00 17.81 NS-g NS-g NS-g NS-g NS-g NS-g 
20-May'-t!l!l 27.56 NP Ul 0.00 18.48 NS-g NS-1:1 NS-g NS-g NS-g NS-g 
24-Sep-08 27.58 N1" 1Ul4 0.00 18.52 NS-g NS-g NS-g NS-g NS-g NS-g 
7-Dec-t!l9 27.56 NP U3 0.00 18.73 NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-1(!) 27.56 NP 8.32 0.00 19.24 NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jun-1(!) 27.56 NP 9.41 0.00 18.15 NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 27.56 NP 9.98 0.00 17.58 NS-g NS-g NS-g NS-g NS-g NS-g 
9-Nov-tt!l 27.56 NP 9.30 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 27.56 NP 8.26 0.00 19.30 NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 27.56 NP 14.67 0.00 12.89 NS-g NS-g NS-g NS-g NS-g NS-g -=.. ·;··-;~ .,;.;;;.;,,··. <~2l~-(?,:.,c~~·L: .•... ~;~, ;, •.• ,,.,,,~-0&0~;;,_.,;;;::,,;; ...• ~S: .. ,,,,,.,; .. ~!!,., ~;.l~, •.•. ;;;~;,~:;~;, :::~;,, ,:;.·;:·::t 

Aquaterra 
n.chnologle•. Inc 

$tiMlfic: 
CGMiuctance 
(umheelcm) 

6,110G 
1,700 
1,7110 
NS-p 
NS-p 
NS-p 
NS-j!l 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
N8-l' 
NS-p 
NS-p 
NS-p 
NS-p 
N8-p 
N8-p 
NS-p 
NSiiil, 
N&:g 
NS-g 
NS-g 
N8-p 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 

:· .. $10 
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Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area land Treatment Unit 

Casing I I I I Product Adjusted I I I 011 & I Total Elevation Depth to Product Depth to Water Product Groundwater Benzene Toluene Grease Chromium I Total Mercury 
Date I (feet) (feet) (feet) Thickness (fHt) Elevation (feet) (f.L9/L) (f.L9/l) (mgll) (mgll) ("'ffiL) 1 pH 

27-Mar·Oif-- 21.06 NP- 4~19 0.00 16.87 NS-g NS-g NS-g NS-g NS-g N$-g 
13-Jun-08 21.08 NP 3.58 0.00 17.48 NS11 NS-g NS-g NS-g NS-g NS-g 
21-Aug-08 21.06 NP 5.78 0.00 15.28 NS-g NS-g NS-g NS-g NS-g NS-g 
12-Dec-08 21.06 NP 4.98 0.00 16.08 NS-g NS-g N51! NS-g NS-g N$-g 
9-Mar-07 21.06 NP S.Oo4 0.00 16.02 NS-g NS-g N51l N51l NS-g NS-g 
20-Jun-07 21.08 NP 4.89 0.00 16.17 NS-g NS-g NS-g NS-g N$-g N$-g 
21-Sep-1>7 21.06 NP 6.52 0.00 14.54 N51! N$-g NS-g NS-g NS-g NS-Q 
18-0ec-07 21.06 NP 4.77 0.00 16.29 N$-g NS-g NS-g N$-g N$-g NS-g 
6-Feb-08 21.1116 NP 4.41 0.00 16.65 NO (O.S) NO (0.5) NS-g NS-g NS-g NS-g 
-4-Jun-08 21.06 NP 3.9-4 0.00 17.12 NS-g NS-g NS-g NS-g N$-g NS-g 

29-Aug-08 21.06 NP 5.98 0.00 15.08 NS-g NS-g NS-g NS-g N$-g N$-g 
25-Nov-08 21.06 NP 5.53 0.00 15.53 NS-g NS-g NS-g NS-g NS-g N$-g 
11-Mar-09 21.06 NP 5.73 0.00 15.33 NS-g N$-g NS-g NS-g N$-g N$-g 
20-May-09 21.06 NP 4.35 0.00 16.71 NS-g NS-g NS-g NS-g N$-g NS-g 
2-4-Sep-09 21.06 NP 4.45 0.00 16.61 NS-g NS-g NS-g NS-g NS-g N$-g 
7-Dec-09 21.06 NP 3.-41 0.00 17.65 NS-g NS-g NS-g NS-g NS-g N$-g 
23-Feb-10 21.06 NP 2.3-4 0.00 18.72 NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jun-10 21.06 NP 5.45 0.00 15.61 NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 21.06 NP 5.87 0.00 15.19 NS-g NS-g NS-g NS-g NS-g NS-g 
9-NC!111·1'0 21.06 NP 4.79 0.00 16.27 NS-g NS-g NS-g NS-g NS-g NS-g 
1-4-Mar-11 21.06 NP 2.90 0.00 18.16 NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 21.06 NP 4.82 0.00 16.24 NS-g NS-g NS-g NS-g NS-g NS-g 

-=•~·· 1''~cl'• • \fcil~<ii:'il·~~-~· . ~t¥-'c->,~''' \\~~d#,;,% -~;.";i;;~.ci.~£1,~;:,. ... , ;, i>. Y "~~~t.r<•''i~;~\\J\ .;;;~,: ;,., ;~.~;:;:;:;,i_-;;.::,, ·-~~.:•· 
27-Mar-08 30.48 NP 18.82 0.00 11.56 6.5 8.2 <5.3 0.22 - 0.000o45 8.75 
13-Jun-06 30.48 NP 18.28 0.00 12.20 8.1 9.7 <5.1 0.20 0.0003 6.-4 
21-Aug-06 30.48 NP 19.78 0.00 10.70 7.4 <Hl 8.0 0.07 <0.00020 6.82 
12-0ec-08 30.48 NP 18.47 0.00 12.01 7.8 12 13.0 0.09 <0.00020 6.81 
9-Mar-07 30.48 NP 18.53 0.00 11.95 7.& 12 7.2 0.13 <0.00020 8.9-4 
20-Jun-07 30.48 NP Hl.38 0.00 12.10 7 11 <5.0 0.11 <0.00020 8.8 
21-Sep-07 30.48 NP 19.15 0.00 11.33 8 11 9.4 0.02 <0.00020 6.8 
18-0ec-07 30.48 NP 18.74 0.00 11.74 7 12 5.2 0.0170 <0.00020 6.8 
6-Feb-08 30.48 NP 18.55 0.00 11.93 10 11 <5.0 0.1470 <0.00020 6.8 
4-Jun-08 30.48 NP 18.48 • 0.00 12.00 8 12 <5.0 0.0539 <0.00020 6.8 

29-Aug-08 30.-48 NP 19.0-4 0.00 11.44 5 8 <5.0 0.4760 <0.0010 6.8 
25-Ncw-08 30.-48 NP 18.91 0.00 11.57 <20 <20 6.2 0.0548 <0.0010 6.8 
11-Mar-09 30.48 NP 18.98 0.00 11.50 <5 7 <5.0 0.0362 <0.0020 6.9 
2t!l-May-09 30.48 NP 18.22 0.00 12.26 5 8 <5.0 0.0825 <0.0020 6.7 
2-4-Sep-09 30.48 NP 18.20 0.00 12.28 48 9 <5.0 <0.0150 <0.0020 6.9 
7-0ec-09 30.48 NP 18.37 0.00 12.11 4 6 <5.0 0.1090 <0.0020 6.7 
23-Feb-10 30.-48 NP 17.69 0.00 12.79 4 8 <5.0 0.0694 <0.0020 7.13 
2-Jun-10 30.48 NP 18.57 0.00 11.91 4 7 <5.0 0.0960 <0.0020 6.7 
8-Sep-10 3Q.48 NP 18.9-4 0.00 11.54 3 5 <5.0 0.0593 <0.0020 6.7 
9-NCllll·'tO 30.48 NP 18.63 0.00 11.85 2 5 <5.0 0.299 <0.0020 6.8 
1-4-Mar-11 30.48 NP 17.51 0~00 12.97 3 6 <5.0 0.0152 <0.0020 8.8 
17-May-11 30.48 NP 18.45 0.00 12.03 7 6 5.2 <0.0150 <0.0020 6.9 
28-Sep-11 30.48 NP 17.06 0.00 13.42 <10 <10 <5.0 <0.0150 <0.00020 6.7 
~Ac,jd ~~-~-';;;~ ''•;,(,,iJi,1M,l;:';:,,~,g; ~-'~M;i,.";:;,.,.,,: ~~;;,,,hJ,~-~~~!fJ.,.'";,;i:r,~-• '"'''"l!i;:~lll'' ic'"-~,0;~,;;; :c ,,,,J~,;,.,,,, ;,, ;ij~,,;~ ,., •. '-I'· 

Aquaterra 
Technologle•. Inc. 

$f)ec:lflc 
Conductance 
(umholllcm) 

N&-o 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
Jillii; 
1,100 
930 

1,000 
1,400 
1,000 
1,190 
1,410 
1,210 
1,040 
916 
826 
814 
880 
937 

1,120 
1,540 
1,910 
2,350 
1,040 
840 

1,250 
1,710 
882 ••• 
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Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit Aquaterra 

Technologies, Inc. 

Elevation Depth to Product Depth to Water Product Ground-tar Benzene Toluene Green Chromium Total Mercury Conductance Cuing I I I I Product Adjust.<~ I I I 011 & I Total I I I Specific 
Date I (feat) (feat) (feat) Thlcknau (feat) Elevation (flat) (loiQIL) (IIOA-1 (mgiL) (mgiL) (mg/L) pH (umhoelcm) 

27-Mar-06 21.17 NP 12.56 0.00 8.61 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
13-Jun-06 21.17 NP 11.12 0.00 10.05 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Aug-06 21.17 NP 12.37 0.00 8.80 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
12-0eo-06 21.17 NP 12.3-4 0.00 8.83 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 21.17 NP 12.06 0.00 9.11 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 21.17 NP 12.1 0.00 9.07 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 21.17 NP 12.42 0.00 8.75 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
18-0eo-07 21.17 NP 12.31 0.00 8.86 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
7-Feb-08 21.17 NP 12.02 0.00 9.15 0.08 NO (0.5) NS-g NS-g NS-g NS-g NS-g 
4-Jun-08 21.17 NP 11.89 0.00 9.28 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

29-Aug-08 21.17 NP 12.33 0.00 8.84 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
25-Nov-08 21.17 NP 12.11 0.00 9.06 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-09 21.17 NP 12.22 0.00 8.95 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-09 21.17 NP 11.83 0.00 9.34 NS-g NS-g N5-g NS-g NS-g NS-g NS-g 
24-Sep-09 21.17 NP 12.22 0.00 8.95 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
7-[)ec..09 21.17 NP 12.18 0.00 8.99 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 21.17 NP 1o.63 0.00 10.54 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
2-JuA-Hl 21.17 NP 12.42 0.00 8.75 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 21.17 NP 12.26 0.00 8.91 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Nov-10 21.17 NP 11.74 0.00 9.43 NS-g NS-g N5-g NS-g NS-g NS-g NS-g 
14-Mar-11 21.17 NP 10.86 0.00 10.29 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 21.17 NP 11.01 0.00 10.16 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

28-SeJ>-1.1 •.. , .21:.17 NP 1.0:.81 0.00 1~:36 NS_-g N~ .. , .... l<j_~ .·· ... ··~~ q .~~ • ~·" •• ~~· 
~~-~.7 '·· 'sfr~·q~~-L -.~tii;~_~:f~~·:· .·~M ,;._,,(,~~~i~4..w .. ~: J.,_<; ... ~ .. ,.;;.,~,.,~:,.,;.: .. ::.~h·d' r'"", .:,~.J~$l:Gfo.t' .... M; ]...~l{~.~~ii' lk,;.;~2.ir "·' _;,~;.-,:. "··'"~" , .. ··~ .. ,;; -~ ~ ... : '"'--·~ :,~· 
27-Mar-06 - 20.74 NP 8.72 0.00 - 12.02 NS-g NS-g NS-g NS-g NS-g NS-g N§g 
13-Jun-06 20.74 NP 6.25 0.00 14.49 NS-g N5-g NS-g NS-g NS-g NS-g NS-g 
21-Aug-06 20.74 NP 8.25 0.00 12.49 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
12-Deo-06 20.74 NP 7.89 0.00 12.85 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 20.74 NP 6.82 0.00 13.92 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 20.74 NP 7.74 0.00 13.00 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 20.74 NP 8.79 0.00 11.95 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
18-0ee-07 20.74 NP 7.32 0.00 13.42 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
7-Feb-08 20.74 NP 6.83 0.00 13.91 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g N5-g 
4-Jun-08 20.74 NP NM 0.00 NM NS-g NS-g NS-g NS-g NS-g NS-g N5-g 
29-At~~~~-08 20.74 NP 8.03 0.00 12.71 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
25-Nov-H 20.74 NP 7. 12 0.00 13.62 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-09 20.74 NP 7.96 0.00 12.78 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-09 20.74 NP 6.52 0.00 14.22 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
24-Sep-09 20.74 NP 7.53 0.00 13.21 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
7-Deo-09 20.74 NP NM 0.00 NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 2fl.74 NP NM 0.00 NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jun-10 20.74 NP 8.38 0.00 12.38 NS-g NS-g NS-g N5-g NS-g NS-g NS-g 
8-Sep-10 20.74 NP 8.11 0.00 12.63 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-NGv-1·0 20.74 NP 6.50 0.00 14.24 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 20.47 NP 5.35 0.00 15.12 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 20.47 NP 8.05 0.00 12.42 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
28-Sep-11 20.47 NP 5.25 0.00 15.22 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

I ~~··• .· ~~.\•J,'S·'*·;~i.\"j~cj:,;;;i' ;*"OAi.i1~,ik ·~~;,;;,.,,,);;,;~,~~,;.ijt;.,;i'.4l :v .•.. oi,~-'<li,,.;;":coc"~ '"'-\.\~;.,,, ~<,.,~;~~;~,:.~ .. ~~~;, :::, ::::~.:~ . ,::~ 
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Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit Aquaterra 

Technologies, Inc. 

Dete 

C•lng 
EleYetlon 

(feet) 

Product Adjusted I I I 011 & I Totll I I I SpecifJe Depth to Product' Depth to Weter I Product I Ground-ter Benzene Toluene Gre•e Chromium Totll Mercury Conductence 
(feet) (feet) Thickness (feet) Elevation (feet) (J&gll) (J&9fl) (mgll) (mgll) (mgll) pH (umhosk:m) 

27-Mar-06- -23.73- --NP-- 15.98 0.00 --7.75 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
13-Jun-06 23.73 NP 15.37 0.00 8.36 NS-g NS-g NS-g NS-g NS-g NS-g N5-g 
21-Aug-06 23.73 NP 17.39 0.00 6.34 NS-g NS-g N5-g NS-g NS-g NS-g NS-g 
12-0ec-06 23.73 NP 6.30 0.00 17.43 NS-g NS-g NS-g NS-g NS-g N5-g NS-g 
9-Mar-07 23.73 NP 5.70 0.00 18.03 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 23.73 NP 5.78 0.00 17.95 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 23.73 NP 6.45 tl.OO 17.28 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
18-0ec-fil7 23.73 NP 5.19 0.00 18.54 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
6-Feb-08 23.73 NP 15.12 0.00 8.61 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g N5-g 
4-Jun-08 23.73 NP 5.47 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g N5-g 

29-Aug-08 23.73 NP 8.43 0.00 17.30 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
25-:Nov-08 23.73 NP 15.56 0.00 8.17 NS-g NS-g NS-g NS-g NS-g NS-g N5-g 
11-Mar-fil9 23.73 I\IP 15.69 0.00 8.04 NS-g NS-g NS-g NS-g NS-g NS-g N5-g 
20-May-09 23.73 NP 15.31 0.00 8.42 NS-g NS-g NS-g NS-g NS-g NS-g N5-g 
24-SIJH)9 23.73 NP 14.61 0.00 9.12 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
7-Dec:-08 23.73 NP 14.79 0.00 8.94 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 23.73 NP 15.18 0.00 8.55 NS-g NS-g NS-g NS-g N5-g NS-g N5-g 
2-Jun-10 23.73 NP 15.25 0.00 8.48 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 23.73 NP 15.47 0.00 8.26 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-NQv-10 23.73 NP 15.44 0.00 8.29 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 23.73 NP 15.24 0.00 8.49 NS-g NS-g NS-g NS-g NS-g N5-g NS-g 
17-May-11 23.73 NP 15.22 0.00 8.51 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

28-Se~_11 . ., .2U3 . . .~P .. . ... 1.3.77. . o_.OO 9.96 N,S-g _N~1L . . ~~i. . N.§j!l_ . . . . -~~~·· .. "'~~ t!-..~ 
. ~"'iii'iii ' lli\t::>,'l'; ;;y, '")t~~··"li:~· ~~i•)('#~l!f.t•. ·,:. '""''"iA.H£:if.c .-:' i.··. '·· ,_;,J.:.Oft.:: "·:NS!fli;.:, .•. .••...• ~~k<i ;t: ... \I!!.S!if, ...... ~- ; , ... ~....... -~ ••.. ;,. ,,,._,.. . ... ~· 
27-Mar-06 · ~.14 14.16 14.17 
13-Jun-06 27.14 NM-1 NM-1 
21-Aug-06 27.14 14.19 14.20 
12-0ec-06 27.14 13.76 13.81 
9-Mar-07 27.14 NM NM 
20-Jun-07 27.14 13.62 13.68 
21-Sep-07 27.14 14.34 14.38 
18-0ec-07 27.14 NP 14.47 
6-Feb-08 27.14 NP NM 
4-Jul'l-08 27.14 NP 14.00 

29-Aug-08 27.14 NP 14.18 
25-Nov-08 27.14 NP 14.33 
11-Mar-09 27.14 NP 14.29 
20-May-fil9 27.14 NP 14.04 
24-Sep-09 27.14 NP NM 
7-Dec:-fil9 27.14 NP damaged 
23-Feb-10 27.14 NP damaged 
2-Jun-1•0 27.14 NP· damaged 
8-Sep-Hl 27.14 NP damaged 
9-NQV-Hl 27.14 NP damaged 
14-Mar-11 27.14 NP damaged 
17-May-11 27.14 NP damaged 
28-Sep-11 27.14 NP damaged 
~~~ . ··-~~'\b:;Ji\ii>\.ot,/.i!~·· .••.. , ;'· 

0.01 12.99 NS-g NS-g NS-g ~-g NS-g . NS-g NS-g 
NM-1 NM-1 NG-1 NG-1 NG-1 NG-1 NG-1 NG-1 NG-1 
0.01 12.96 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
0.05 13.42 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
0.02 13.54 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
0.04 12.83 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
0.00 12.67 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
0.00 13.14 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
0.00 12.96 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
0.00 12.81 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
0.00 12.85 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
0.00 13.1 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

·~' '~~i?i~i' ~.~;ie;l<"~.~.:~.~'J,'w' s.: .. ~i.~.$i:~l4!i,(, ifJ1J~-~'T '':}:'-~,~~ ~.;,;;~~;;.;z ~,,;;';h~.ll•.il "'~~,;s :::,,,::~~\. · 
NS-g = Nat Sampled, ga~Jg~ Ql'lly 
NP=No~ 
NM-1 = NQt Melaured, inaceeasible 
NG-1 = Not Gauged, inaccessible 
NS-p = Not Sampled due to presence of product 
Oil & Grease sample from MW-4 was reaampled on 1-2-07 d~;~e to broken bottle ware during the ooginal sampling event. 
Liquid levela collected on 12 December 2006 and samples collected 13 Dec:ember 2006. 
1at Quarter 2008 samples collected on 6-Feb-08 for benzene and toluene, and on 23-Apr-08 for other compounds. 
Bold values exceed the PAOEP Statewide Health Standard MSCs. 
N-89 - blockegeln well at approximately 4' below casing. 



Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 
Aqua terra 
Technologlea, Inc:. 

Biochemical 
Oil & Total Specific Total Nitrate/ Total Oxygen 

Benzene Toluene Grease Chromium Total Mercury Conductance Nitrite Nitrogen Suspended Demand 
Outfall Location! Date (Jig/L) (Jig/L) (mgll) (mgll) (mgll) pH (JJmhos/cm) (mg/L) Solicls (mgiL) (mgiL) 

A I 16-Nov-06 <500 <500 <5.0 0.261 0.00021 7.4 3,800 0.64 918 38.1 
16-Mar-07 <U:l <1.0 26 0.64 0.0013 7.75 600 5.1 1,300 NA 
4-Jtm-07 2.1 <1.0 <5.0 0.26 <0.00020 7.46 2,120 21 4,200 56 

27-Sep-07 <5 <5 10.8 0.161 <0.00020 8 1,500 0.42 7,700 61.5 
1'8-Dec-07 <50 <50 18.3 0.166 <0.00020 7.3 2,760 22.6 1,580 185 
7-Feb-08 <20 <20 5.2 0.0889 0.000047 7.5 4,370 3.6 640 30.9 

20-Mar-08 2 <1 <5.0 <0.0150 <0.00020 7.2 1,670 2.7 *<30.0 <7.3 
9-May-Cl8 <10 <10 <5.0 <0.0150 <0.00020 7.6 2,520 16.7 131 49.2 
26-Sep-08 <10 <10 <5.0 0.0453 <0.00020 8.3 1,780 0.80 92 7.7 
25-Nov-08 <1 <1 <5.0 <0.0150 <0.00020 7.8 1,140 0.94 <12.0 6.6 
26-Mar-09 <20 <20 7.6 0.0203 0.00023 7.3 4,980 13.0 12.4 16.2 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.4 2,710 7.0 <12.0 <4.1 
24-Sep-09 3 <1 <5.0 <0.0150 <0.00020 7.8 2,230 <0.50 <24.0 36.9 
3-Dec-09 <1 <1 <5.0 0.0322 <0.00020 7.4 1,080 NA 51.3 11.8 
23-Feb-10 <1 <1 <5.0 <0.0150 <0.00020 7.4 354 0.68 71.2 <1.9 
28-May-10 <10 <10 6.9 <0.0150 <0.00020 8.3 2,340 <1.0 65.6 67.9 
17-Sep-10 <1 <1 <5.0 <0.0150 <0.00020 8.0 1,370 <1.0 30.0 32.8 
17-Nov-10 <10 <10 <5.0 <0.0150 <0.00020 7.9 1,870 1.8 <12.0 <2.8 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.4 439 1.3 54.0 <3.7 
17-May-11 <5 <5 <5.0 <0.0150 <0.00020 7.9 2,340 11.2 <12.0 <8.9 
1·8-~;~1 <1 <1 <5.0 <0.0150 <0.00020 7.5 458 1.3 <12.0 <5.6 

~!llfDLZtl~~~~~~<•·~:$ 1' 3~ "'" ~ifi~-i'b ; ~lllil'l!l~<i ·,'c.:;;~~;;;,, "-,,JJ:Jht,$;; £,;.,;~,1~;,.ii:~j~~i~~i§'k~;[~:;~ii,l::."' i817. 
B I 16-Nov-06 -NS-1 NS-1 NS-1 NS-1 NS-1 NS-1 NS-1 NS-1 NS-1 NS-1 

16-Mar-07 <1.0 <1.0 <5.0 0.025 <0.00020 7.67 480 3.7 150 NA 
4-Jun-07 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 

27-Sep-07 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
18-Dee-t!l7 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
7-FeliH!>8 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 

2(i)..Mar-08 1 <1 <5.0 <0.0150 <0.00020 7.4 494 <0.1() 355 <7.0 
9-May-08 DRY DRY DRY . DRY DRY DRY DRY DRY DRY DRY 
26-Sep-08 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
25-Nc!lv-08 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
26-Mar-09 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
15-May-09 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
24-Sep-09 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
3-Dee-09 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
23-Feb-10 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
28-May-1·0 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
17-Sep-10 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
17-Nov-HI) DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
25-Feb-11 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
17 -May-11 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
.!~~~~:1.1 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 

~~:·i': ~~,;.;~~~ ~· {~~~ ~~1~~i -~~~4~Qb;iiv~J~J; >;;;':~-~j.~ .. ; )~-.-~~~,,\<~~:~~.~-~~;:#.~~k;,~,~<~,.,; :,:,!·:_;;;;~::;J~~~;~;;;,·,: .. ~ ?:~:;~;:.·:~;.:~.:s~ >-~~: 



Outfall Location 
c 

D 

Benzene 
Date I <"gtq 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 

Oil & I Total I I I Specific I Total Nitrate/ I Total 
Toluene I Grease Chromium Total Mercury Conductance · Nitrite Nitrogen Suspended 

(J.&g/L) (mg/L) (mg/L) (mg/L) pH (pmhos/cm) (mg/L) Solids (mg/L) 
16-Nov-06 <50 <50 9 0.472 0.0014 7.8 3,31!)0 1.2 2,210 
16-Mar-07 <HI <1.0 11 5.30 0.0039 7.83 1,000 1.5 &,500 
4-.h:m-07 <1.0 <1.0 20 0.59 0.0011 7.62 3,120 21 5,100 

27-Sep-07 <5 <5 16.3 3.84 <0.0010 7.8 2,170 0.52 17,200 
18-Dec-07 <20 <20 9.9 0.891 0.0006 7.5 3,780 16.3 5,650 
7-Feb-08 <20 <20 17.6 0.0765 0.00025 7.8 4,010 14.7 605 
20-Mar-08 <1 <1 <5.0 <0.0150 <0.00020 7.7 3,380 4.0 *<120 
9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.3 2,970 6.0 29.0 
26-Sep-08 <10 <10 6.7 0.0593 <0.00020 8.1 1,920 0.63 118 
25-Nov-()8 <10 <10 5.4 <0.0150 <0.00020 7.9 3,260 6.7 <12.0 
26-Mar-09 <10 <10 <5.0 <0.0150 <0.0010 7.8 4,390 15.0 <12.0 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.3 2,450 7.0 <12.0 
24-Sep-09 <1 <1 5.2 <0.0150 <0.00020 7.9 3,430 1.9 <12.0 
3-Dee-09 <1 <1 <5.0 <0.0150 <0.00020 7.5 1,410 NA 17.2 
23-Feb-10 <1 <1 <5.0 <0.0150 <0.00020 7.73 246 0.19 27.6 
28-May-10 <H!l <10 10.5 <0.0150 <0.00020 7.4 3,230 <1.0 <30.0 
17-Sep-10 <1 <1 <5.0 <0.0150 <0.00020 8.1 2,080 <1.0 <12.0 
17-Nov-10 <10 <10 <5.0 <0.0150 <0.00020 7.8 3,350 <0.50 49.2 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.3 469 1.2 <12.0 
17-May-11 <5 <5 <5.0 <0.0150 <0.00020 7.7 3,120 10.9 <12.0 
18-Aug-11 <1 <1 <5.0 <0.0150 <0.00020 7.4 905 5.0 <12.0 

)l.i}~~i&Jj:)li fo!\il\f)};?/~~~~t;.;; ,:~<~j,<·'-"'14;;~;;kit~~ •. :, .. !C,•~'·. ··· ... :;a;,S, ... ·. ..~~4L$,o '•·· 
1'6-Nov-06 <500 <500 6.6 0.580 0.00047 7.3 4,330 0.39 3,370 
16-Mar-Q7 <1.0 <1.(1) <5.0 2.90 0.0061 7.75 640 12 3,300 
4-Jun-07 <1.0 <1.0 8.1 0.69 0.00061 7.28 1,620 6.9 6,000 

27-Sep-07 <5 <5 7.2 0.25 <0.0020 8.1 2,490 0.77 843 
18-Dee-07 <100 <100 6.4 0.0493 <0.0020 7.4 4,550 6.3 360 
7-Feb-08 <20 <20 19.9 0.245 0.00099 7.4 4,750 6.1 1,260 

20-Mar-08 <1 <1 <5.0 0.0431 0.00026 7.7 2,250 1.6 *<75.0. 
9-May-(!)8 <1 <1 <5.0 <0.0150 <0.00020 7.3 4,270 0.44 44.6 
26-Sep-08 <11:) <10 6.7 0.0593 <0.00020 8.1 1,920 0.63 118 
25-Nov-(!)8 <10 <10 10.1 0.0178 <0.00020 7.6 3,580 14.4 <12.0 
26-Mar-09 NO (10) NO (10) NO (1.4) 0.0291 0.00013 J 7.1 5,690 1.6 143 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.5 2,410 2.4 18.4 
24-Sep-09 <10 <10 7.7 0.0325 <0.00020 7.2 4,980 4.3 34.0 
3-Dee-09 <1 <1 <5.0 <0.0150 <0.00020 7.5 1,450 NA 50.7 
23-Feb-1·0 <1 <1 <5.0 <0.0150 <0.00020 7.9 225 <0.10 <12.0 
28-May-10 <10 <10 <5.0 0.0295 <0.00020 7.3 4,410 4.7 71.0 
17-Sep-10 <10 <10 <5.0 <0.0150 <0.00020 7.8 1,880 1.1 <12.0 
17-Nov-10 <10 <10 6.2 0.0184 <0.00020 7.5 3,640 4.2 20.0 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.5 364 <0.10 <12.0 
17-May-11 <5 <5 <5.0 0.0208 <0.00020 7.8 3,330 16.3 12.8 

Aquaterra 
Technologies. Inc. 

BIGChemlcal 
Oxygen 
Demand 
(mg/L) 

20.3 
NA 
17 

190 
41.1 
54.3 
<7.4 
6.1 
7.7 
4.3 

<11.3 
8.6 
<2.2 
8.5 
<2.2 
416 
21.1 
7.5 

<3.5 
<9.8 
<5.0 
<$;'7 
51.6 
NA 
16 

~<l!1 ~1 .. ~. ,,, .. ~1 ,, ... ''·'' ~.~.... ... <._S·~'"'k lri~,;;;"'~o.o1s~,, .•...... <o:ooo~~:oc~ ., J;6;•:.:, '·~·~;.: .. ,;A39 :-\, .: :. ,,,; .. ;,l:~ .. ·······.•··. ;:/'. ;1?:o, .. t .. .m~ . . . . ~-- ~~~··· "~~., ~~'l<i ... k!<~ ilil~"'l:'"""'·"' '""''''"'·~··""''"·~····"• · ........ ,2.4 .. !!1, ...... ···l·· .. 

16.2 
47.2 
51.0 
<11.0 
27.7 
13.4 
<5.0 
8.2 

60.2 
16.4 
44.4 
<1.9 
73.3 
11.4 
22.0 
<3.5 
50.0 
<4.9 
l(~lt~;" 



Outfall Location 
E 

F 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring ~· 

,\ 

Sunoco, Inc (R&M) Aqua terra 

Point Breeze Processing Area Land Treatment Unit 
Technotogl••· Inc. 

Biochemical 

Oil & I Total I I I Specific I Total Nitrate/ I Total I Oxygen 
Benzene Toluene Grease Chromium Total Mercury Conductance Nitrite Nitrogen Suspended Demand 

Date I (!'giL) I (""IL) I (mgiL) (mgiL) (mgiL) pH (Jimhos/cm) (mgiL) Solids (mg/L) (mg/L) 
16-Nov-06 <20 <20 10.2 0.139 0.0037 7.9 1,980 1.1 3,570 38.1 
16-Mar-07 <Ul <1.0 90 2.6 0.0074 8.39 500 11 2,400 NA 
4-Jun-07 1.1 <1.0 8.3 2.2 0.0054 7.59 949 27 6,900 52 

27-Sep-07 <5 <5 51.8 0.4 <0.0020 8.1 981 1.0 2,380 22.7 
18-Dec-07 <20 <20 21.9 4.72 0.0018 7.8 2,550 3.9 1,120 21.3 
7-Feb-08 <10 <10 10.6 0.682 0.00062 8.0 2,540 5.4 94.4 14.1 
20-Mar-08 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,020 1.1 *<60.0 <2.9 
9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.4 1,940 0.18 71.6 4.8 
26-Sep-08 <10 <10 <5.0 0.0228 <0.00020 8.2 1,000 0.71 529 13.0 
25-Nov-08 <10 <10 5.6 <0.0150 <0.00020 8.3 3,470 1.6 <12.0 <5.4 
26-Mar-09 <1 <1 <5.0 <0.0150 <0.00020 8.1 3,190 4.2 <12.0 <5.0 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.7 935 0.29 <12.0 <2.9 
24-Sep-09 <1 <1 <5.0 <0.0150 <0.00020 8.1 2,290 <0.10 <12.0 11.7 
3-Dee-09 <1 <1 <5.0 <0.0150 <0.00020 7.7 688 NA 43.0 <3.0 
23-Feb-tQ <1 <1 <5.0 <0.0150 <0.00020 7.99 188 <0.10 <12.0 <2.6 
28-May-10 <5 6 6.2 <0.0150 <0.00020 7.8 1,500 <1.0 23.6 13.8 
17-Sep-10 <1 <1 <5.0 <0.0150 <0.00020 7.9 1,430 <1.0 <12.0 11.7 
17-Nov-10 <10 <10 <5.0 <0.0150 <0.00020 8.1 1,930 1.1 <12.0 <4.3 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.3 448 0.24 <12.0 <2.7 
17-May-11 <1 <1 <5.0 <0.0150 <0.00020 8.0 1,620 1.5 <12.0 <5.1 

. ·~ .. · <1 . <! , . . .M<5 .. o ........ ~o;p.150 <o.o_oo~ 7.4 .~~L <~.o"50•·· .. ':)Q-~.o .<JU'~.4 
'>~i;· .. ,, • "'",·O,b{ i'•v,';,j,·< J "r. ,><·~~~--~;;;''" .' "•:.. "' <·'1 ' • •' , -~· <"•'.'">';:;(! : ,. > .-· •,~, .. 7.'• "•\;.·,·._,,·:._;;.,,·,; ~ c~ •.'' ,,• .~ .. tj,, •/"" ·,~ ,<; .::J,'" ·,', , '. ,' ~rl~,\, ~·~~· ·\~\. ~ "~-~~~-~~/",~~''"'' .. ,,.,7,, \V''i·••·····•"i.a;,,jJllj),,, L\ ,,.,,_.~,,.,•oc.,,.,,, , ,.,,,• , . ,,.: 

16-Nov..QS <50 <50 <5.0 0.0272 <0.00020 7.9 2,920 1.2 107 44.9 
16-Mar-07 <1.0 <1.0 <5.0 1.6 0.0066 7.75 500 15 650 NA 
4-Jun-07 <1.0 <1.0 - 0.17 0.0004 7.66 1,330 18 250 12 

27-Sep-07 <5 <5 9.3 0.149 <0.00020 8 1,310 0.29 489 39.9 
18-Dect-07 <20 <20 8.8 0.13 <0.00020 7.5 2,720 5.8 110 <9.0 
7-Feb-08 <10 <10 7.2 0.0232 <0.00020 7.8 3,120 6.7 86.4 11.1 

20-Mar-08 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,300 1.8 *<20.0 <5.5 
9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.6 2,390 2.2 14.4 4.9 
26-Sep-o8 <1(!) <10 <5.0 <0.0150 <0.00020 8.1 1,010 0.93 112 8.3 
25-Nov-08 <1 <1 5.4 <0.0150 <0.00020 7.8 2,530 0.44 <12.0 <9.1 
26-Mar-09 <1 <1 <5.0 <0.0150 <0.00020 8.0 3,830 12.9 <12.0 <5.5 
15-May-Q9 <1() <10 <5.0 <0.0150 <0.00020 7.6 1,170 0.55 <12.0 <2.5 
24-Sep-09 <1 <1 <5.0 <0.0150 <0.00020 7.1 2,640 <0.10 <17.2 89.3 
3-[)ee.(!l9 <1 <1 <5.0 <0.0150 <0.00020 7.6 869 NA <12.0 <4.3 
23-Feb-1'0 <1 <1 <5.0 <0.0150 <0.00020 8.2 214 <0.10 <12.0 <2.0 
28-May-10 <5 <5 <5.0 <0.0150 <0.00020 7.9 1,310 <1.0 20.8 19.5 
17-Sep-1() <1 <1 <5.0 <0.0150 <0.00020 7.7 1,420 <1.0 <12.0 22.1 
17-Ncw-1(1) <10 <10 <5.0 <1!1.0150 <0.00020 7.7 2,930 5.5 <12.0 <4.4 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.3 513 <0.10 <12.0 <2.3 
17-May-11 <1 <1 <5.0 <0.0150 <0.00020 7.8 1,910 5.2 <12.0 <5.1 

~Ji~~tl;,,•, <!,,.,. <1,";'1' ·I•~; .~;2,,~;,, '"¥'~2;21~~}: ;;; ~=>•'' 7.3 .. :•;i !ii;;,:.~~i;i;-~{,,,;;A,~ ;;::;;;:;;.J;~;ir".l• ;~~;;l:~:i~;::·, ;~,:';· ·:~~t,', .·· 



Outfall Location Date 
G/H 16-Nov-06 

16-Mar-07 
4-Jun-07 

27-Sep-07 
18-Dec-07 
7-Feb-08 
20-Mar-08 
9-Mav-08 
26-Sep-08 
25-Nov-08 
26-Mar-09 
15-Mav-09 
24-Sep-09 
3-Dec-09 
23-Feb-10 
28-Mav-10 
17-Sep..10 
17-Ncw-1Q 
25-Feb-11 
17-May-11 
18-Aug-11 

''.' ..• .4f , .... ,,. ~"".! ·f:· ·~ 

Water Quatlty Criteria: 
l!>eteetlon Limits: 

NS-1 =Not sampled, il'laecessible 
NS-elry =Not sampled, dry 

Benzene 
(!'giL) 
NS-dry 

<1.0 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

:::,;;,~,li 

NO 
5 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 

Oil& Total Specific 
Toluene Grease Chromium Total Mercury Conductance 
(l'g/L) (mg/L) (mg/L) (mg/L) pH (!Jmhos/cm) 
NS-dry NS-dry NS-dry NS-dry NS-dry NS-dry 

<1.0 <5.0 <0.0050 <0.00020 7.61 700 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
~;j ,,'''iS"'"""'·'-· ;~~>~~~:,:;~,.:';,.),·i;~li ~i;0:~~~},;~,i!IO~i l:i :~~1ij~'-' 

., - ·~·~-·. . . 
~~;tf.;:;~~~:~~:~~,.·:,;;.,.v, :.:; 

NO 11 0.24 0.002 6.0-9.0 1 000 000 
5 0.2 <0.01 <0.005 

L__ - ---- ··-

Total Nitrate/ Total 
Nitrite Nitrogen Suspended 

(mg/L) Solids (mg/L) 
NS-dry NS-dry 

1.4 20 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 

.: ;,,::1)*'1';, ·, ,,,,_ .. ,.,Jlip,.; .. ,' ' 
5 30 
- -

water Ql!Ja~ty CAtef:ia anCil [;)eteetil!ln Umits are estab~hed bV the Sunoco, Inc (R&M) Am mended Closure Plan (original date November 1988, am mended November 2002 
iWI May 2004), il'l Tales CP-2 8l'ld CP-3, respeetively. 

Past Ck!>sure Reqwilements ii'IE:Iwde: OU&Grease, pH, Specific Conductance, Chromium, Mercury, Benzene and Toluel'le. 
Balcled vall:les ar-e 0llltsiGie tllle established water Qualitv Criteria. 
"Rep01'ting Limit was iMJ~eased dH t0 il'lsuffieient sample volwme. 
If LOQ (lim-it af q11181'1tita&i0n) fer beJUel'le and W!aene is greater than one, it is tvpicallv due to sample foaming. If the dilution factor is greater than 20, the data is generally 
reJ!l(!)rteQ to the metfrt~ detectian limit (MDL). 

Aquaterra 
Technologies, Inc. 

Biechemical 
Oxygen 
Demand 
(mg/L) 

NS-dry 
NA 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

__ .ogy 
40 
-



WaiiiD 
MW-4 
(N-69) 

MW-5 
(N-70) 

Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit Aquaterra 

Technologle•, Inc. 

Cuing I I I I Product Adjusted I I I 011 & I Total I I I Speclflc Elevation Depth to Product Depth to Water Product Ground-ter Benzene Toluene Gr ... a Chromium Tot.! Mercury Conductance 
Date I (feet) (feet) (feet) Thickneaa (feet) Elevation (feet) (lr.g/l) (!A81l) (mgll) (mg/l) (mgll.) pH (umhoalcm) 

27-Mar-06 25.20 NP 16.48 0.00 8.72 <1.0 <5.0 <5.3 -<0.0030 <0.00020- 6.75 1,700 
13-Jun-06 25.20 NP 15.55 0.00 9.65 <1.0 <5.0 <5.0 <0.0050 <0.00020 6.42 1,700 
21-Aug-06 25.20 NP 15.41 0.00 9.79 <1.0 <5.0 <5.2 <0.0050 <0.00020 6.9 1,700 
12-Dec-06 25.20 NP 14.77 0.00 10.43 <1.0 <1.0 5.0 <0.0050 <0.00020 6.92 2,000 
9-Mar-07 25.20 NP 15.85 0.00 9.35 <1.0 <1.0 <5.0 <0.0050 <0.00020 7.07 1,800 
20-Jun-07 25.20 NP 14.61 0.00 10.59 <1.0 <1.0 <5.0 <0.0150 <0.00020 7.2 1,560 
21-Sep-07 25.20 NP 15.62 0.00 9.58 <1 <1 <5.0 <0.0150 <0.00020 7.0 1,640 
18-Dec-07 25.20 NP 1'6.20 0.00 9.00 <1 <1 <5.0 <0.0150 <0.00020 6.8 1,650 
8-FeiHlfl 25.20 NP 16.1l2 0.00 9.111 NO (0.5) NO (0.5) <5.0 <0.0020 <0.110020 7.1 1,690 
4-Jun-08 25.20 NP 15.25 0.00 9.95 <1 <1 <5.0 <0.0150 <0.00020 7 1,680 

29-Aug-08 25.20 NP 15.78 0.00 9.42 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,540 
25-Nov-08 25.20 NP 15.70 0.00 9.50 <1 <1 <5.0 <0.0150 <0.00020 lUI 1,470 
11-Mar-09 25.20 NP 15.64 0.00 9.56 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,550 
20-May-09 25.20 NP 15.14 0.00 10.06 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,530 
24-5~9 25.20 NP 14.06 0.00 11.14 54 3 <5.0 <0.0150 <0.00020 7.3 1,560 
7-Dec-09 25.20 NP 14.72 0.00 10.48 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,490 
23-Feb-10 25.20 NP 14.82 0.00 10.38 <1 <1 <5.0 <0.0150 <0.00020 8.1 1,440 
2-Jun-10 25.20 NP 14.69 0.00 10.51 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,540 
8-Sep-10 25.20 NP 15.29 0.00 9.91 <1 <1 <5.0 <0.0150 <0.00020 7.5 1,440 
9-Nov-10 25.20 NP 15.34 0.00 9.86 <1 <1 <5.0 <0.0150 <0.00020 7.4 1,570 
14-Mar-11 25.20 NP 15.60 0.00 9.60 <1 <1 <5.0 <0.0150 <0.00020 7.0 1,680 
17-May-11 25.20 NP 15.14 0.00 10.06 <1 <1 <5.0 <0.0150 <0.00020 7.2 1,730 
28-Sep-11 25.20 NP 13.06 0.00 12.14 <1 <1 <5.0 <0.0150 <0.00020 8.9 1,730 
2~tfiei il!l;.;~f,<::.~~ "'•·"""'~"""''''"' ··~~&AD~';:,J&i \,(,:~!.~l:.2J;,~;;;;,;:.w,£;-, .. , ~1;;l'-"'';;,. ,;.I.;.J.:f"'~ ·-.-.,.,.,"'~"'"'' .:.;~,;;· ·· ,.,·:?.2;)...~, . ·"-'~'.MQ 
21-Mar-06 24.20 NP 15.68 -0.00 8.54 <1.0 <5.0 <5.3 <0.0050 ---.::o.00020 7.03 1,200 
13-Jun-06 24.20 NP 15.03 0.00 9.17 <1.0 <5.0 <5.0 <0.0050 <0.00020 6.44 1,300 
21-Aug-06 24.20 NP 14.97 0.00 9.23 <1.0 <5.0 <5.3 <0.0050 <0.00020 7.31 920 
12-Dec-06 24.20 NP 14.40 0.00 9.80 <1.0 <1.0 <5.0 <0.0050 <0.00020 7.18 1,100 
9-Mar-07 24.20 NP 15.36 0.00 8.84 <1.0 <1.0 <5.0 <0.0050 <0.00020 7.13 1,300 
20..Jun-07 24.20 NP 14.37 0.00 9.83 <1.0 <1.0 <5.0 <0.0150 <0.00020 7.0 1,050 
21-Sep-07 24.20 NP 15.21 0.00 8.99 <1 <1 <5.0 <0.0150 <0.00020 6.9 1,220 
18-Dec-07 24.20 NP 15.70 0.00 8.50 <1 <1 <5.0 <0.0150 <0.00020 7.0 1,100 
6-Feb-08 24.20 NP 15.55 0.00 8.65 NO (0.5) NO (0.5) <5.0 <0.0020 <0.00020 7.1 1,180 
4-Jun-08 24.20 NP 13.83 0.00 10.37 <1 <1 <5.0 <0.0150 <0.00020 7 1,140 

29-Aug-08 24.20 NP 15.23 0.00 8.97 <1 <1 <5.0 <0.0150 <0.00020 6.8 1,330 
25-Nov-08 24.20 NP 15.11 0.00 9.09 <1 <1 <5.0 <0.0150 <0.00020 6.9 1,080 
11-Mar-09 24.20 NP 15.18 0.00 9.02 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,190 
20-May-09 24.20 NP 14.65 0.00 9.55 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,060 
24-Sep-09 24.20 NP 13.73 0.00 10.47 12 1 <5.0 <0.0150 <0.00020 7.4 968 
7-Dec-09 24.20 NP 14.28 0.00 9.92 <1 <1 <5.0 <0.0150 <0.00020 7.5 863 
23-Feb-10 24.20 NP 14.47 0.00 9.73 <1 <1 <5.0 <0.0150 <0.00020 7.8 1,030 
2-JI:In-10 24.20 NP 14.52 0.00 9.68 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,250 
8-Sep-10 24.20 NP 14.86 0.00 9.34 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,010 
9-Nov-10 24.20 NP 14.87 0.00 9.33 <1 <1 <5.0 <0.0150 <0.00020 7.2 1,070 
14-Mar-11 24.20 NP 15.01 0.00 9.19 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,230 
17-May-11 24.20 NP 14.67 0.00 9.53 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,270 
28-Sep-11 24.20 NP 12.81 0.00 11.39 <1 <5.0 <0.0150 <0.00020 6.7 1,470 
2~lliii'• ' -~,~'li• "'' ,,~il&;cv ;,-e· ~,M;lll-7~;;;,;;;4) ~~~Qg;.,~o;0 ,#,~>,.;;&i~j;.<i;i1,9i~~iii.ili\ii,~<>iil:, :;(~;..;;, · · ;/S,'fliUS.il\1.;;;, :<i.~1tJ~;' ',~~~l:;c: ;,,., 1,,,~~·'·· 



WeiiiD 

MW-1 
(RW-300) 

N-6 

Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

Casiftg I I I I Product Adjusted ElevatiOn Depth to Product Depth to Water Produet Groundwater Benzene 
Date I (feet) (feet) (feet) Thlekneaa (feat) Elevation (feet) I (J&gll.) 

Toluene 
(pgll.) 

Oil& 
Greaae 
(mgll) 

Tetel 
Chi'Omlum 

(mg/L) 
Tetel Mercury 

(mg/L) pH 

27-Mar-06 23.84 15.5t 15.66 0.07 8.30 35 <5.0 37 <0.0050 <0.00020 0.43 
13-Jun-06 23.84 17.01 111.28 1.27 7.78 9.3 6.5 12 <0.0050 <0.00020 6.28 
21-Aug-06 23.84 17.10 18.31 1.12 7.49 0.8 7.4 <5.3 <0.0050 <0.00020 8.74 
12-Dec-06 23.84 14.80 17.55 2.86 11.30 NS-p NS-J!I NS-p NS-p NS.., NS-1!1 
9-Mar-07 23.84 14.87 15.51 0.64 8.81 NS-p NS-p NS-p NS-p N$-p NS-p 
20-Jun-07 23.84 17.44 17.70 0.35 8.82 NS-p NS-p NS-p N$-p NS-p NS-p 
21-5.07 23.84 8.Cl2 8.07 0.05 15.86 NS-p NS-p NS-p NS-p NS-p NS-p 
18-Dec-07 23.64 18.13 18.31 0.18 5.85 NS-p NS-p NS-p NS-p NS-p NS-p 
ti-Feb-08 23.84 18.21 18.20 0.08 5.69 NS-p NS-p NS-p NS-p NS-1' NS-p 
4-Jun-08 23.84 NM NM NM NM NS-p NS-p NS-p NS-p NS-p NS-p 

29-Aug-08 23.84 15.1114 16.95 1.01 8.66 NS-p NS-p NS-p NS-p NS-p NS-1!1 
25-Nov-08 23.84 14.4 15.24 0.84 10.07 NS-p NS-p NS-p NS-p NS-p NS-p 
11-Mar-09 23.84 15.03 15.70 0.67 9.31 NS-p NS-p NS-p NS-p NS-p NS-p 
20-May-09 23.84 14.11 14.11 0.00 9.73 NS-p NS-p NS-p NS-p NS-p NS-p 
24-Sep-09 23.84 13.90 14.45 0.55 9.1114 NS-p NS-p NS-p NS-p NS-p NS-1' 
7-Dee-09 23.84 13.58 13.72 0.14 10.37 NS-p NS-p NS-p NS-p NS-p NS-p 
23-Feb-10 23.84 13.46 13.75 0.29 10.60 NS-p NS-p NS-p NS-p NS-p NS-p 
2-Jun-10 23.64 14.30 14.82 0.52 9.93 NS-p NS-p NS-p NS-p NS-p NS-p 
8-Sep-10 23.84 15.04 15.53 0.49 9.17 NS-p NS-1!1 NS-p NS-p NS-p NS-p 
17-NGY-10 23.84 14.55 14.98 0.43 9.61 NS-p NS-p NS-p NS-p NS-p NS-p 
14-Mar-11 23.8>4 14.43 14.64 0.41 9.72 NS-p NS-p NS-p NS-p NS-p NS-p 
17-May-11 23.8>4 14.08 14.10 0.02 9.78 NS-p NS-p NS-p NS-p NS-p NS-p 
28-Sep-11 23.84 12.25 12.66 0.41 11.90 NS-p NS-p NS-p NS-p NS-p NS-p 

-., ..... ,.,."l:··:,.,u!M'\it~;;,.iiill' ·:.:fi~ '•"'A~~'Qi:;"'''•i• . .<j,.\k,;<:~•1 . ...£'"·•· . . . .. ':.;.;.,,~:;;,~·; ·""'·'''H$;1:.,;;.,-;;i ·:~~ ... t 
27-Mar-El& 27.56 "'Nf5 11.92 0.00 17.M- NS-g NS-g NS-g NS-g NS-g NS-g 
13-Jun-08 27.56 Nf> 8.02 0.00 18.54 NS-g NS-g NS-g NS-g NS-g NS-g 
21-AIIQ-Cil6 27.56 NP 9.53 0.00 18.03 NS-g NS-g NS-g NS-g NS-g NS-g 
12-Dec-08 27.56 NP 11.35 0.00 18.21 NS-p NS-p NS-p NS-p NS-p NS-p 
9-Mar-07 27.56 NP 9.17 0.00 18.39 NS-g NS-g NS-g NS-g NS-g NS-g 
20-J~~n-07 27.56 NP 11.30 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 27.56 NP 10.50 0.00 17.Cl6 NS-g NS-g NS-g NS-g NS-g NS-g 
18-0~7 27.56 NP 9.42 0.00 18.14 NS-g NS-g NS-g NS-g NS-g NS-g 
ti-Feb-08 27.56 NP 8.116 0.00 11.60 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g 
4-J1:1n-Cl6 27.56 NP 8.115 O.OCI 111.51 NS-g NS-g NS-g NS-g NS-g NS-g 

29-AIIIG-08 27.56 NP 9.46 O.OCI 18.10 NS-g NS-g NS-g NS-g NS-g NS-g 
25-Nev-08 27.56 NP 11.12 0.00 18.44 NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-011 27.56 NP 9.75 0.00 17.81 NS-g NS-g NS-g NS-g NS-g NS-g 
20-Mey.Qt 27.56 NP 9.01 0.00 18.48 NS-g NS-g NS-g NS-g NS-g NS-g 
24-Sep-09 27.56 Nl" 9.04 0.00 18.52 NS-g NS-g NS-g NS-g NS-g NS-g 
7-Dec-09 27.56 NP 8.83 0.00 18.73 NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 27.56 NP 8.32 0.00 19.24 NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jwn-10 27.56 NP 9.41 0.00 18.15 NS-g NS-g NS-g NS-g NS-g NS-g 
B-Se!!>-10 27.56 NP 9.98 0.00 17.58 NS-g NS-g NS-g NS-g NS-g NS-g 
9-Nov-1'0 27.56 NP 9.30 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 27.56 NP 8.26 0.00 19.30 NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 27.56 NP 1U7 0.00 12.89 NS-g NS-g NS-g NS-g NS-g NS-g 
211-Sep-11 27.56 NP 8.43 0.00 19.13 NS-g NS-g NS-g NS-g NS-g NS-g 

k .. ~;,;'' ~"';;~Khi:1wt•4o;,,/.f.&;,.,,;,y;· .,;,;.r;••;:d;'•i;.,;;;· ,~;;;;ifo.i<tli~&.;,,;;• """'·';~i·1:1~~.,,;,,,,,;;; ·~~ .••.. , .. ;·~~. ·"···-'··~ .. ..~.;; .. :.;. .. , 'Nh: .. · 

Aquaterra 
Teehnok)gl••· Inc. 

Speclac 
CORC!uct.uce 
(umhMicm) 

e,IIOG 
1,700 
1,700 
NS-p 
NS-p 
NS-p 
NS-p 
NS-J!I 
NS-p 
N$-J!I 
NS-p 
NS-., 
N$-J!I 
NS-J!I 
N$-J!I 
NS-p 
N5-J!1 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS::P. 

,,.:~,, 

NS-g 
NS-g 
NS-g 
NS-p 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-G 
NS-G 
N~ •• 
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Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

Cuing I I I I Product Adjusted Elevetlon Depth to Product Depth to Weter Product Groundweter 
Date I (feet) (feet) (feet) Thickness (feet) Elevation (feet) 

Oil& I Totll 
Benzene I Toluene I Greeae Chromium I Total Mercury 

(f/og/L) (J&G/L) (mg/L) (mg/L) (mg/L) I pH 
27-Mir-06- - ~· P -4.19 -----o:DO 16.87 
13-Jun-06 21.06 NP 3.58 0.00 17.<48 
21-Aug-06 21.06 NP 5.78 0.00 15.28 
12-0ec-06 21.06 NP -4.98 0.00 16.08 
9-Mar-07 21.06 NP 5.0<4 0.00 16.02 
20-Jun-07 21.06 NP -4.89 0.00 16.17 
21-Sep-07 21.06 NP 6.52 0.00 1-4.5-4 
111-0ec-07 21.06 NP -4.77 0.00 16.29 
6-Feb-08 21.08 NP -4.-41 0.00 16.65 
4-Jun-08 21.08 NP 3.94 0.00 17.12 

29-Aug-08 21.06 NP 5.98 0.00 15.08 
25-Nov-08 21.06 NP 5.53 0.00 15.53 
11-Mar-09 21.06 NP 5.73 0.00 15.33 
20-May-09 21.08 NP -4.35 0.00 16.71 
24-Sep-09 21.06 NP -4.-45 0.00 16.61 
7-0ec-09 21.06 NP 3.41 0.00 17.65 
23-Feb-10 21.06 NP 2.34 0.00 18.72 
2-Jun..Hl 21.06 NP 5.-45 0.00 15.61 
11-Sep-10 21.06 NP 5.87 0.00 15.19 
9-Nov-10 21.06 NP 4.79 0.00 16.27 
14-Mar-11 2Ul6 NP 2.90 0.00 111.16 
17-May-11 2Ul6 NP -4.82 0.00 16.24 
211-Sep-11 21.06 NP 2.47 0.00 111.59 
2f.;~ilJ~··,l~' ·:··:i-~~~t.;_-; ... ·t~ ~rf~},.;~c~.;~.\1:5~ ~~-H;i~~:cl,£.:>:~~:~ ~;i-~~{/iB~ik;?c;J~.: :· · t:f~~~z.:q~~~ .... ·: 

NS-g --- NS-g NS-g NS-g NS-g N$-G 
NS-g NS-g NS-g NS-g N$-G N$-G 
NS-g NS-g NS-g NS-g NS-g N$-G 
NS-g NS-g NS-g N$-G NS-g N$-G 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g N$-G N$-G 
NS-g N$-G NS-g NS-g NS-g NS;J 
N$-G NS-g NS-g NS-g NS-g NS-g 

NO (0.5) NO (0.5) NS-g NS-g N$-G NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g N$-G N$-G 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g N$-G 
NS-g NS-g NS-g NS-g NS-g N$-G 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g N$-G NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g N$-G 
NS-g NS-g NS-g NS-g N$-G NS-g 

~~iii •"<; .;2~'i~'i; •• ~i";;; ,,;~;;.~·;c·~ '::,;,~;~;;:: .: .. ;~;;~::,; 

Aquaterra 
Technologies, Inc. 

Specific 
Coftductllnc:e 
(umhoelc:m) 

NS:.:0 
N$-G 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
N$-G 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
N$-G 
NS-g 
NS-g 
N$-G 
NS-g 
N$-G 
NS-g 
NS-g 
~G; 

N-:;j1 I 27-Mar-06 30.48 NP 18.82 0.00 11.66 6.5 8.2 <5.3 0.22 0.000<45 6.75 1,100 
13-Jun-08 30.48 NP 18.28 0.00 12.20 8.1 9.7 <5.1 0.20 0.0003 6.4 930 
21-Aug-08 3t'l..ot8 NP 19.78 0.00 10.70 7.4 <10 8.0 0.07 <0.00020 6.82 1,000 
12-Dec-08 30.48 NP 18.47 0.00 12.01 7.8 12 13.0 0.09 <0.00020 6.81 1,400 
9-Mar-07 30.48 NP 18.53 0.00 11.95 7.& 12 7.2 0.13 <0.00020 6.94 1,000 
20-Jun-07 30.48 NP 18.38 0.00 12.10 7 11 <5.0 0.11 <0.00020 6.8 1,190 
21-Sep-07 30.48 NP 19.15 0.00 11.33 8 11 9.4 0.02 <0.00020 6.8 1,410 
18-0ec-07 30.-48 NP 18.74 0.00 11.74 7 12 5.2 0.0170 <0.00020 6.8 1,210 
6-Feb-08 30.48 NP 18.55 0.00 11.93 10 11 <5.0 0.1470 <0.00020 6.8 1,040 
4-Jun-06 30.48 NP 18.48 ' 0.00 12.00 8 12 <5.0 0.0539 <0.00020 6.8 916 

29-Aug-08 30.-48 NP 19.0<4 0.00 11.44 5 8 <5.0 0.4760 <0.0010 6.8 826 
25-Nov-08 30.48 NP 18.91 0.00 11.57 <20 <20 6.2 0.05-48 <0.0010 6.8 814 
11-Mar-09 30.48 NP 18.98 0.00 11.50 <5 7 <5.0 0.0362 <0.0020 6.9 880 
20-Miy-09 30.48 NP 18.22 0.00 12.26 5 8 <5.0 0.0825 <0.0020 6.7 937 
24-Sep-08 30.48 NP 18.20 0.00 12.28 48 9 <5.0 <0.0150 <0.0020 6.9 1,120 
7-Dec-09 30.48 NP 18.37 0.00 12.11 4 6 <5.0 0.1090 <0.0020 6.7 1,5-40 
23-Feb-10 30.48 NP 17.69 0.00 12.79 4 8 <5.0 0.0894 <0.0020 7.13 1,910 
2-Jun-10 30.48 NP 18.57 0.00 11.91 4 7 <5.0 0.0960 <0.0020 6.7 2,350 
8-Sep-10 30.48 NP 18.94 o.ao 11.54 3 5 <5.0 0.0593 <0.0020 6.7 1,040 
9-Nav-10 30.48 NP 18.63 0.00 11.85 2 5 <5.0 0.299 <0.0020 6.8 840 
14-Mar-11 3tll.48 NP 17.51 0~00 12.97 3 6 <5.0 0.0152 <0.0020 6.8 1,250 
17-May-11 3G.48 NP 18.45 0.00 12.03 7 6 5.2 <0.0150 <0.0020 6.9 1,710 
211-Sep-11 30.48 NP 17.06 0.00 13.42 <10 <5.0 <0.0150 <O.ootll20 6.7 662 
~·;,;<' '~~ii)~ ;~,,4lf.,~~~~·; 11''.~~~'$ci~; ; d.\\i~;>ih k.,J~<i'A>i"~1.iittl$.,,_..¥,;,'ic1\ .;.;,.,"~~~;,;;:,;,;J,i ~ .. .,~;;; ' .. >~~~~- iii,;!'~£,:': ·'\;ll~;,;; '~,;,,~;,i,;l\l,,. 
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Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

c .. lng I I I I Product AdJusted I I I 011 & I Total Elevation Depth to Product Depth to Water Product Ground-ter Benzene Toluene Grease Chromium I Total MercUJy 
Date I (feet) (feet) (feet) Thickness (feet) Elevation (feet) (1'9/L) (I'Q/L) (mg/L) (mg/L) (mg/L) I pH 

27-Mar-06 21.17 NP 12.56 0.00 8.81 NS-g NS-g NS-g NS-g N5-g NS-g 
13-Jun-06 21.17 NP 11.12 0.00 10.05 NS-g NS-g NS-g NS-g NS-g NS-g 
21-Aug-06 21.17 NP 12.37 0.00 8.80 NS-g NS-g NS-g NS-g NS-g NS-g 
12-Dec-06 21.17 NP 12.3-' 0.00 8.83 NS-g NS-g NS-g NS-g NS-g N5-g 
9-Mar-07 21.17 NP 12.06 0.00 9.11 NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 21.17 NP 12.1 0.00 9.07 NS-g NS-g NS-g NS-g N5-g NS-g 
21-Sep-07 21.17 NP 12.42 0.00 8.75 NS-g NS-g N5-g NS-g NS-g NS-g 
18-Dec-07 21.17 NP 12.31 0.00 8.86 NS-g N5-g NS-g NS-g NS-g NS-g 
7-Feb-08 21.17 NP 12.02 0.00 9.15 0.08 N0(0.5) NS-g NS-g NS-g NS-g 
4-Jtm-06 21.17 NP 11.89 0.00 9.28 NS-g NS-g NS-g NS-g NS-g NS-g 

29-Aug-08 21.17 NP 12.33 0.00 8.8-' NS-g NS-g NS-g NS-g N5-g NS-g 
25-Nov-06 21.17 NP 12.11 0.00 9.06 NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-09 21.17 NP 12.22 0.00 8.95 NS-g NS-g NS-g NS-g NS-g NS-g 
2D-May-09 21.17 NP 11.83 0.00 9.34 NS-g NS-g NS-g NS-g NS-g NS-g 
24-Sep-09 21.17 NP 12.22 0.00 8.95 NS-g NS-g NS-g NS-g NS-g NS-g 
7-Dec-09 21.17 NP 12.18 0.00 8.99 NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 21.17 NP 1o.83 0.00 10.54 N5-g NS-g NS-g NS-g N5-g NS-g 
2-Jun-Hl 21.17 NP 12.-'2 0.00 8.75 NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 21.17 NP 12.26 0.00 8.91 NS-g NS-g NS-g N5-g NS-g NS-g 
9-Nov-10 21.17 NP 11.74 0.00 9.43 NS-g N5-g NS-g N5-g N5-g NS-g 
14-Mar-11 21.17 NP 10.86 0.00 10.29 N5-g NS-g N5-g N5-g NS-g N5-g 
17-May-11 21.17 NP 11.01 0.00 10.16 N5-g NS-g N5-g N5-g NS-g NS-g 

-~ ·-·''\a~~~"""'·' .~'"'"""';jj;"'"'""''. \·.>4i~'·'"'~:t.~ .;,..k,~:;J,i~ .. "'""'~,,,,u:J,i=~".,"''"' ,,.~;;.~"'""' ;..;..-~ ~~ ,, ~,;~;;:, .. .;i i -~.~:a.~:.;;; :.~:.:r 
27-Mar-06- 20.7~ NP 8.72 0.00 ----12~02 NS-g NS-g NS-g NS-g NS-g N5-g 
13-Jun-06 20.74 NP 6.25 0.00 14.49 NS-g NS-g NS-g NS-g NS-g NSil 
21-Aug-06 20.74 NP 8.25 0.00 12.49 NS-g NS-g NS-g NS-g NS-g NS-g 
12-Deo-06 20.7" NP 7.89 0.00 12.85 NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 20.7.. NP 8.82 0.00 13.92 NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 20.74 NP 7.74 0.00 13.00 NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 20.74 NP 8.79 0.00 11.95 NS-g NS-g NS-g NS-g NS-g NS-g 
18-Dec-07 20.74 NP 7.32 0.00 13.42 NS-g NS-g NS-g NS-g NS-g NS-g 
7-Feb-08 20.74 NP 6.83 0.00 13.91 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g 
4-Jun-08 20.74 NP NM 0.00 NM NS-g NS-g NS-g NS-g NS-g NS-g 

29-AiliQ-08 20.74 NP 8.03 0.00 12.71 NS-g NS-g NS-g NS-g NS-g NS-g 
25-Nev-08 20.74 NP 7.12 0.00 13.62 NS-g NS-g NS-g N5-g NS-g NS-g 
11-Mar-a& 20.74 NP 7.96 0.00 12.78 NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-09 20.74 NP 6.52 0.00 14.22 N5-g NS-g N5-g NS-g NS-g NS-g 
24-Sep-09 20.74 NP 7.53 0.00 13.21 NS-g NS-g NS-g NS-g NS-g NS-g 
7-Dec-09 20.74 NP NM 0.00 NM NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 20.74 NP NM 0.00 NM NS-g NS-g N5-g NS-g NS-g NS-g 
2-Jun-Hl 20.74 NP 8.36 0.00 12.38 NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 20.74 NP 8.11 0.00 12.63 NS-g NS-g NS-g NS-g NS-g NS-g 
9-Nov-10 20.74 NP 6.50 0.00 14.24 NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 20.47 NP 5.35 0.00 15.12 NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 20.47 NP 8.05 0.00 12.42 NS-g NS-g NS-g NS-g NS-g NS-g 
28-Sep-11 20.47 NP 5.25 0.00 15.22 NS-g NS-g NS-g NS-g NS-g NS-g 
~0!':.: li:~.~· ,, •;1)1!t=',,"',~--<-,.~ ·.,·~.;c,;;l"Q" .. r: ,,;.);cr~·~~~io\•:« ,,;;,.• .. •~ 1.2·~••·~ .. N.§::! •• • . .; .. : •... J4~-,.~.,,.,;~. ..... --·~;;, ·····~ :~~: •· ~::·~~~-

Aquaterra 
Technologies, Inc. 

Specific 
Conductance 
(wnhoelcm) 

NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 

---·~ 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 

"':~ 
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Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit Aquaterra 

Technologlea, Inc. 

Cuing I I I I Product Adjuat.d I I I 011 & I Total I I I Speelftc Elevation Depth to Product Depth to Water Product Ground-ter Benzene Toluene Grease Chromium Total Mercuty Conductance 
Date I (feet) (feet) (feet) Thickness (feet) Elevation (feet) (J&gll) (1'9fl) (mgll) (mgll) (mgll) pH (umhoslcm) 

27-Mar-06 23.73 NP 15.98 0.00- 7.75 NS-g---- NS-g NS-g NS-g NS-g NS-g NS-g 
13-Jun-06 23.73 NP 15.37 0.00 8.36 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Aug-06 23.73 NP 17.39 0.00 6.34 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
12-Deo-06 23.73 NP 6.30 0.00 17.43 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 23.73 NP 5.70 0.00 18.03 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 23.73 NP 5.78 0.00 17.95 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 23.73 NP 6.45 0.00 17.28 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
18-Deo-07 23.73 NP 5.19 0.00 18.54 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
6-Feb-08 23.73 NP 15.12 0.00 8.61 N0(0.5) NO(O.S) NS-g NS-g NS-g NS-g NS-g 
4-Jun-08 23.73 NP 5.47 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

29-Aug-08 23.73 NP 6.43 0.00 17.30 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
25-,Nov-08 23.73 NP 15.56 0.00 8.17 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-09 23.73 NP 15.69 0.00 8.04 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-09 23.73 NP 15.31 0.00 8.o42 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
24-Sep-09 23.73 NP 14.61 0.00 9.12 NS-g NS-g NS-g NS11 NS-g NS-g NS-g 
7-Dec-09 23.73 NP 14.79 0.00 8.94 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 23.73 NP 15.18 0.00 8.55 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jun-10 23.73 NP 15.25 0.00 8.48 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 23.73 NP 15.47 0.00 8.26 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-NC!lv-10 23.73 NP 15.44 0.00 8.29 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
14-IVIar-11 23.73 NP 15.24 0.00 8.49 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 23.73 NP 15.22 0.00 8.51 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

.~ · '
23

.

73 

.o· .. j~;t:·~··!!1ili''·l~~•·~~'';;?i:~- )#t};-<.;,'i;; ,,j •. ,: .. ,;,:;.:: •• "'' .·. •• • -~~~ "·" •-~~~'~" :~. ;~~i,::, .. .J~; .. ,;< n •. , ~=-· ";: ;:;~ .. -: . .'~ 
27-Mar-06 27.14 14.16 14.17 0.01 12.99 NS-g NS-g NS-g NS-g NS-g NS-g --NS-g 
13-Jun-06 27.14 NIVI-1 NIVI-1 NIVI-1 NIVI-1 NG-1 NG-1 NG-1 NG-1 NG-1 NG-1 NG-1 
21-Aug-06 27.14 14.19 14.20 0.01 12.96 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
12-Deo-06 27.14 13.76 13.81 0.05 13.42 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 27.14 NIVI NIVI NIVI NIVI NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 27.14 13.62 13.68 0.02 13.54 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 27.14 14.34 14.38 0.04 12.83 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
18-0eo-07 27.14 NP 14.47 0.00 12.67 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
8-Feb-08 27.14 NP NIVI NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
4-.ltiA-08 27.14 NP 14.00 0.00 13.14 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

29-Aug-08 27.14 NP 14.18 0.00 12.96 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
25-Nov-08 27.14 NP 14.33 0.00 12.81 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-09 27.14 NP 14.29 0.00 12.85 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-08 27.14 NP 14.04 0.00 13.1 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
24-Sep-09 27.14 NP NM NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
7-Dee-09 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-1(!) 27.14 NP damaged NM NIVI NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jun-Hl 27.14 NP · damaged NIVI NIVI NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-1'0 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Nov-10 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 27.14 NP damaged NM NIVI NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 27.14 NP damaged NM NIVI NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

=~:r~·.~~~,;,i,:•f''' :;,;.~~~!11-;"f"' •·~fii~•~··~~-~ ~:ui!:k;~r,.,.~~-~4;:•1/•s: .·;~~4~,,~\ 1.i;\;i~;,f r,;,;,ij~::;;;;;:,*,-:4~'/i.:;<;: ::,~:'~~:;:~;:, ·::~:;, ,.,:~:, .. 
NS-g = Net SamplM, oauae OAiv 
NP = NC!l Pl'l!lduet 
NIVI-1 = NC!lt Measured, inaccessible 
NG-1 = Not Gauged, inaccessible 
NS-p = Not Sampled due to presence of product 
Oil & Greaae sample from IVIW-4 was resampled on 1-2-07 due to broken bottle ware during the original sampling event. 
Liquid levels collected on 12 December 2006 and samples collected 13 December 2006. 
1st Quarter 2008 samples collected on 6-Feb-08 for benzene and toluene, and on 23-Apr-08 for other compounds. 
Bold values exceed the PADEP Statewkle Health Standard IVISCs. 
N-89 - blockage In well at approximately 4' below casing. 



Outfall Location 
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Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) Aquaterra 

Technologlea, Inc. 

Point Breeze Processing Area Land Treatment Unit 

Date 
Benzene 

(1'9iL) 
Toluene 

(J&g/L) 
16-Nov-06 <500 <500 
16-Mar-07 <1.0 <1.0 
4-JI:Ifl-07 2.8 <1.0 

27 -Sep-07 <5 <5 
1'8-Dec-07 <50 <50 
7-Feb-08 <20 <20 
20-Mar-08 2 <1 
9-May-08 <10 <10 
26-Sep-08 <10 <10 
25-Nov-08 <1 <1 
26-Mar-09 <20 <20 
15-May-09 <10 <10 
24-Sep-09 3 <1 
3-Dee-09 <1 <1 
23-Feb-10 <1 <1 
28-May-10 <10 <10 
17-Sep-10 <1 <1 
17-Nov-10 <10 <10 
25-Feb-11 <1 <1 
17-May-11 <5 <5 
18-Aug-11 <1 <1 

!illi,;1~ir0::~:.-:~. ,,~ :i31!ill!lt0i:,.,:_,;i§l:Ji~!!l'i:.'~<!.~t~ 
16-Nov-(!)6 NS-1 
16-Mar-07 <1.0 
~n-07 DRY 

27 -Sep-Q7 DRY 
18-Dee-07 DRY 
7-Feb-08 DRY 

2(i)..Mar-(1)8 1 
9-May-08 DRY 
26-Sep-08 DRY 
25-N&v-08 DRY 
26-Mar-09 DRY 
15-May-09 DRY 
24-Sep-09 DRY 
3-Dec-09 DRY 
23-Feb-10 DRY 
28-May-10 DRY 
17-Sep-10 DRY 
17-NGY-1-0 DRY 
25-Feb-11 DRY 
17-Msy-11 DRY 

I_.,,-!~~~"'"''~' .~N.x-,;;J.":Il.s~~y 1 .. ~Jj , . ~{;i~.:,:;~ 'lM~-"'··'~i:<'"~tlW' 

NS-1 
<1.0 
DRY 
DRY 
DRY 
DRY 

<1 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

T Biochemical 
Specific I Total Nitrate/ I Total i' Oxygen 

Conductance Nitrite Nitrogen Suspended Demand 
pH I (tJmhoslcm) (mg/L) Solicls (mg/L) (mg/L) 

Oil& I Total 
Grease Chromium I Total Mercury 
(mg/L) (mg/L) (mg/L) 
<5.0 --0.261 - 0.00021 7.4 3,800 0.64 918 38.1 
26 0.64 0.0013 7.75 600 5.1 1,300 NA 

<5.0 0.26 <0.00020 7.46 2,120 21 4,200 56 
10.8 0.161 <0.00020 8 1,500 0.42 7,700 61.5 
18.3 0.166 <0.00020 7.3 2,760 22.6 1,580 185 
5.2 0.0889 0.000047 7.5 4,370 3.6 640 30.9 
<5.0 <0.0150 <0.00020 7.2 1,670 2. 7 *<30.0 <7.3 
<5.0 <0.0150 <0.00020 7.6 2,520 16.7 131 49.2 
<5.0 0.0453 <0.00020 8.3 1,780 0.80 92 7.7 
<5.0 <0.0150 <0.00020 7.8 1,140 0.94 <12.0 6.6 
7.6 0.0203 0.00023 7.3 4,980 13.0 12.4 16.2 

<5.0 <0.0150 <0.00020 7.4 2,710 7.0 <12.0 <4.1 
<5.0 <0.0150 <0.00020 7.8 2,230 <0.50 <24.0 36.9 
<5.0 0.0322 <0.00020 7.4 1,080 NA 51.3 11.8 
<5.0 <0.0150 <0.00020 7.4 354 0.68 71.2 <1.9 
6.9 <0.0150 <0.00020 8.3 2,340 <1.0 65.6 67.9 
<5.0 <0.0150 <0.00020 8.0 1,370 <1.0 30.0 32.8 
<5.0 <0.0150 <0.00020 7.9 1,870 1.8 <12.0 <2.8 
<5.0 <0.0150 <0.00020 7.4 439 1.3 54.0 <3.7 
<5.0 <0.0150 <0.00020 7.9 2,340 11.2 <12.0 <8.9 
<5.0 <0.0150 <0.1!10020 7.5 458 1.3 <12.0 <5.6 
61~, ~"*~-1-,~.; ~~'"''9~c , __ .7~1.~.'" '· ,;.;.s.,~Aii.r-~''· ,, ... :: :A-~\tt.;,· · ... :iS;Q;' -· ··· ~~1';1',;: 
NS-1 
<5.0 
DRY 
DRY 
DRY 
DRY 
<5.0 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

NS-1 NS-1 NS-1 NS-1 NS-1 NS-1 NS-1 
0.025 <0.00020 7.67 480 3.7 150 NA 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 

<0.0150 <0.00020 7.4 494 <0.10 355 <7.0 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY DRY 

i\~;:.>ii"'·-"'"·~~·.,~..,., 
DRY DRY DRY DRY DRY DRY DRY 

~--[J~~@.~JiS&j~~~ ~~-~j:il~~ ~~:~:~ ~~;iJ,~j~J)At;~f~;~ ~~;~~~~~~i~~:~~~~: ?~:~~;~~=~:;~~~~~.~: :~~:,.·,~: ~;~~~~ 



Benzene 
Outfall Location Date (f'g/L) 

c 16-Nov-06 <50 
16-Mar-07 <1.0 
4-JUA-07 <1.0 

27-Sep-07 <5 
18-Dec-07 <20 
7-Feb-08 <20 
20-Mar-08 <1 
9-May-08 <1 
26-Sep-08 <10 
25-Nov-08 <10 
26-Mar-09 <10 
15-May-09 <10 
24-Sep-09 <1 
3-Dee-09 <1 
23-Feb-10 <1 
28-May-10 <10 
17-Sep-10 <1 
17-Nov-10 <10 
25-Feb-11 <1 
17-May-11 <5 
tB-Awg-11 <1 

·,!ti.a~~·~ lik•;;,,V;; .... ~.w; :.:'l 

D 1i6-N0v-OS <500 
16-Mar-07 <1.(!) 
4-Jun-07 <1.0 

27-Sep-07 <5 
18-Dec-(1)7 <100 
7-FeiHlS <20 
20-Mar-08 <1 
9-May-08 <1 
26-Sep-(!)8 <10 
25-Nav-08 <10 
26-Mar-09 NO (10) 
15-May-09 <10 
24-Sep-09 <10 
3-0ec-09 <1 

23-Feb-10 <1 
28-May-10 <10 
17-Sep-10 <10 
17-Nev-10 <10 
25-Feb-11 <1 
17-May-11 <5 
18-Aug-11 <1 

~·;ii~'f'\\i~ .. •• .. , ..• •:.·: :.<~· ~.:. 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 

Oil& Total Specific 
Toluene Grease Chromium Total Mercury Conductance · 
(!'giL) (mgll) (mg/L) (mg/L) pH (pmhos/cm) 
<50 9 0.472 0.0014 7.8 3,390 
<1.0 11 5.30 0.0039 7.83 1,000 
<1.0 20 0.59 0.0011 7.62 3,120 
<5 16.3 3.84 <0.0010 7.8 2,170 
<20 9.9 0.891 0.0006 7.5 3,780 
<20 17.6 0.0765 0.00025 7.8 4,010 
<1 <5.0 <0.0150 <0.00020 7.7 3,380 
<1 <5.0 <0.0150 <0.00020 7.3 2,970 

<10 6.7 0.0593 <0.00020 8.1 1,920 
<10 5.4 <0.0150 <0.00020 7.9 3,260 
<10 <5.0 <0.0150 <0.0010 7.8 4,390 
<10 <5.0 <0.0150 <0.00020 7.3 2,450 
<1 5.2 <0.0150 <0.00020 7.9 3,430 
<1 <5.0 <0.0150 <0.00020 7.5 1,410 
<1 <5.0 <0.0150 <0.00020 7.73 246 

<10 10.5 <0.0150 <0.00020 7.4 3,230 
<1 <5.0 <0.0150 <0.00020 8.1 2,080 

<10 <5.0 <0.0150 <0.00020 7.8 3,350 
<1 <5.0 <0.0150 <0.00020 7.3 469 
<5 <5.0 <0.0150 <0.00020 7.7 3,120 
<1 <5.0 <(:).0150 <0.00020 7.4 905 . '""~'"'' .. ··•: •• ;..&::JIIT!I!L':, ~ ~~;;, :; •. :,1,~,.".,;.. ~)..:·::.;i~,.bl:J.,·.:,:1it·~~,:~~~-·.~~0.".)"~.: 

<500 6.6 0.580 0.00047 7.3 4,330 
<1.(!) <5.0 2.90 0.0061 7.75 640 
<1.0 8.1 0.69 0.00061 7.28 1,620 
<5 7.2 0.25 <0.0(:)20 8.1 2,490 

<100 6.4 0.0493 <0.0020 7.4 4,550 
<20 19.9 0.245 0.00099 7.4 4,750 
<1 <5.0 0.0431 0.00026 7.7 2,250 
<1 <5.0 <0.0150 <0.00020 7.3 4,270 

<10 6.7 0.0593 <0.00020 8.1 1,920 
<10 10.1 0.0178 <0.00020 7.6 3,580 

N0(10) NO (1.4) 0.0291 0.00013 J 7.1 5,690 
<10 <5.0 <0.0150 <0.00020 7.5 2,410 
<10 7.7 0.0325 <0.0002(:) 7.2 4,980 
<1 <5.0 <0.0150 <0.00020 7.5 1,450 
<1 <5.0 <0.0150 <0.00020 7.9 225 

<10 <5.0 0.0295 <0.00020 7.3 4,410 
<10 <5.0 <0.0150 <0.00020 7.8 1,880 
<10 6.2 0.0184 <0.00020 7.5 3,640 
<1 <5.0 <0.0150 <0.00020 7.5 364 
<5 <5.0 0.0208 <0.00020 7.8 3,330 
<1 <5.0 <0.0150 <0.00020 7.6 439 

":' .,: elL:.<''' :; :!'\'~'::; .. {:~~~;O,t$..7~~ .. ~~~O...®tl1Q& .. ::.Jii.i\:; ''i' .a.$3ll;:,c, • .,. .• , 

Aquaterra 
Technologies, lne. 

BIC!IChemlcal 
Total Nitrate/ Total Oxygen 

Nitrite Nitrogen Suspended Demand 
(mg/L) Solids (mg/L) (mg/L) 

1.2 2,210 20.3 
a.5 6,500 NA 
21 5,100 17 

0.52 17,200 190 
16.3 5,650 41.1 
14.7 605 54.3 
4.0 *<120 <7.4 
6.0 29.0 6.1 

0.63 118 7.7 
6.7 <12.0 4.3 
15.0 <12.0 <11.3 
7.0 <12.0 8.6 
1.9 <12.0 <2.2 
NA 17.2 8.5 
0.19 27.6 <2.2 
<1.0 <30.0 416 
<1.0 <12.0 21.1 
<0.50 49.2 7.5 

1.2 <12.0 <3.5 
10.9 <12.0 <9.8 
5.0 <12.0 <5.0 

.: "'' i;3;$, ..•.. · ...•..... ·~ f.. .. '., ·. . 
:~. 1.::.:: ~~~~ ·' 

0.39 3,370 51.6 
12 3,300 NA 
6.9 6,000 16 
0.77 143 16.2 
6.3 360 47.2 
6.1 1,260 51.0 
1.6 *<75.0. <11.0 

0.44 44.6 27.7 
0.63 118 13.4 
14.4 <12.0 <5.0 
1.6 143 8.2 
2.4 18.4 60.2 
4.3 34.0 16.4 
NA 50.7 44.4 

<0.10 <12.0 <1.9 
4.7 71.0 73.3 
1.1 <12.0 11.4 
4.2 20.0 22.0 

<0.10 <12.0 <3.5 
16.3 12.8 50.0 
1.6 <12.0 <4.9 

.; ,,;,.,3;f;, ,; ,:, ;:: ... ,24'.4:.··· ·~:l'O 
·-- -



Outfall Location 
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Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 
Aquaterra 
Technologies. Inc 

Biochemical 

Oil & I Total I I I Specific I Total Nitrate/ I Total I Oxygen 
Benzene I Toluene I Grease Chromium Total Mercury Conductance Nitrite Nitrogen Suspended Demand 

Date I (J&g#L) (f.!Gil) (mgll) (mg/L) (mgll) pH (JJmhoslcm) (mgll) Solids (mgll) (mgll) 
16-Nov-06 <20 <20 10.2 0.139 0.0037 7.9 1,980 1.1 3,570 38.1 
16-Mar-07 <1.0 <1.0 90 2.6 0.0074 8.39 500 11 2,400 NA 
4-Jun-07 1.1 <1.0 8.3 2.2 0.0054 7.59 949 27 6,900 52 

27-Sep-07 <5 <5 51.8 0.4 <0.0020 8.1 981 1.0 2,380 22.7 
18-Dec-07 <20 <20 21.9 4.72 0.0018 7.8 2,550 3.9 1,120 21.3 
7-Feb-08 <10 <10 10.6 0.682 0.00062 8.0 2,540 5.4 94.4 14.1 

20-Mar-08 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,020 1.1 *<60.0 <2.9 
9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.4 1,940 0.18 71.6 4.8 
26-Sep-08 <10 <10 <5.0 0.0228 <0.00020 8.2 1,000 0.71 529 13.0 
25-Nov-08 <10 <10 5.6 <0.0150 <0.00020 8.3 3,470 1.6 <12.0 <5.4 
26-Mar-09 <1 <1 <5.0 <0.0150 <0.00020 8.1 3,190 4.2 <12.0 <5.0 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.7 935 0.29 <12.0 <2.9 
24-Sep-09 <1 <1 <5.0 <0.0150 <0.00020 8.1 2,290 <0.10 <12.0 11.7 
3-Dec-09 <1 <1 <5.0 <0.0150 <0.00020 7.7 688 NA 43.0 <3.0 
23-Feb-Hl <1 <1 <5.0 <0.0150 <0.00020 7.99 188 <0.10 <12.0 <2.6 
28-May-10 <5 6 6.2 <0.0150 <0.00020 7.8 1,500 <1.0 23.6 13.8 
17-Sep-tQ <1 <1 <5.0 <0.0150 <0.00020 7.9 1,430 <1.0 <12.0 11.7 
17-NCDV-10 <10 <10 <5.0 <0.0150 <0.00020 8.1 1,930 1.1 <12.0 <4.3 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.3 448 0.24 <12.0 <2.7 
17-May-11 <1 <1 <5.0 <0.0150 <0.00020 8.0 1,620 1.5 <12.0 <5.1 
1'8-MIS:-11 <1 <1 <5.0 <0.0150 <0.00020 7.4 637 <0.50 <12.0 <4.4 

~;;~:(;;tii """'·• ·,;~~~~ >,A<~.~;'] ::;;;~AQ.t~llf,.:,, ;.;"' ~o ... a~tl.,;. , ... l.J/,,,, ;,,,v,,,,,,.;,~1:~i~ .,,., ,;;~~~jfCti. . ~·JQ;) ···· ... J'f..'«i, 
16-Nov-06 <50 <50 <5.0 0.0272 <0.00020 7.9 2,920 1.2 107 44.9 
16-Mar-07 <1.0 <1.0 <5.0 1.6 0.0066 7.75 500 15 650 NA 
4-Jun-07 <1.0 <1.0 - 0.17 0.0004 7.66 1,330 18 250 12 

27-Sep-07 <5 <5 9.3 0.149 <0.00020 8 1,310 0.29 489 39.9 
18-Dee-07 <20 <20 8.8 0.13 <O.OQ020 7.5 2,720 5.8 110 <9.0 
7-Feb-0'8 <10 <10 7.2 0.0232 <0.00020 7.8 3,120 6.7 86.4 11.1 

20-Mar-08 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,300 1.8 *<20.0 <5.5 
9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.6 2,390 2.2 14.4 4.9 
26-SeJH)S <10 <10 <5.0 <0.0150 <0.00020 8.1 1,010 0.93 112 8.3 
25-Nov-08 <1 <1 5.4 <0.0150 <0.00020 7.8 2,530 0.44 <12.0 <9.1 
26-Mar-09 <1 <1 <5.0 <0.0150 <0.00020 8.0 3,830 12.9 <12.0 <5.5 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.6 1,170 0.55 <12.0 <2.5 
24-Sep-09 <1 <1 <5.0 <0.0150 <0.00020 7.1 2,640 <0.10 <17.2 89.3 
3-Dee-09 <1 <1 <5.0 <0.0150 <0.00020 7.6 869 NA <12.0 <4.3 
23-Feb-Hl <1 <1 <5.0 <0.0150 <0.00020 8.2 214 <0.10 <12.0 <2.0 
28-May-10 <5 <5 <5.0 <0.0150 <0.00020 7.9 1,310 <1.0 20.8 19.5 
17-Sep-tel <1 <1 <5.0 <0.0150 <0.00020 7.7 1,420 <1.0 <12.0 22.1 
17-Nov-10 <10 <10 <5.0 <0.0150 <0.00020 7.7 2,930 5.5 <12.0 <4.4 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.3 513 <0.10 <12.0 <2.3 
17-May-11 <1 <1 <5.0 <0.0150 <0.00020 7.8 1,910 5.2 <12.0 <5.1 

Iii>;, ii~!;~~!1;;; . <1 i«•· <1 '' ····.\(~~;0 '" <0~01~0 . ;)i52i~~·; ·.·.·· ,~3,,,,. ,. .. ,,,;:•;;T~~i\'}C·······'·''~''""·~~T~"., .. , ,,,~~,!~~~····• ••·•r•·' ~;g., ....... . 
-~itf'' ~~{"'(• -• '~ > J' I J-~;"~ ~~~~ 'I I •.·:;·8~~\~o~>{if~;l);;~~-~~~i,;-~~~ll~~~::~ < ;~f:tlfi6;J.,~~~t~:~~,; :~;,>:,,;._.,~;,,:';:~~~:0{•:, • 



Outfall Location Date 
G/H 16-Nov-06 

16-Mar-07 
4-Jun-07 

27-Sep-07 
18-Dec-07 
7-Feb-08 
20-Mar-08 
9-May-08 
26-Sep-08 
25-Nov-08 
26-Mar-09 
15-May-09 
24-S~ 
3-Dec-09 
23-Feb-10 
28-May-10 
17-Sep-10 
17-Nov-1(!) 
25-Feb-11 
17-May-11 
18-Awg-11 

,;~~~·~-1;~;~;;~;f:.\ 

Water Quality Criteria: 
Detection Limits: 

NS-1 =Not samji)led, iAaeeessible 
NS-dry = Not samj!Jied, dry 

Benzene 
(!'giL) 
NS-c!lry 

<1.0 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

~· ·····-k·····~ 
NO 
5 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 

Oil& Total Specific 
Toluene Grease Chromium Total Mercury Conductance 
(l'g/L) (mg/L) (mg/L) (mg/L) pH (!Jmhos/cm) 
NS-dry NS-dry NS-dry NS-dry NS-dry NS-dry 

<1.0 <5.0 <0.0050 <0.00020 7.61 700 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 

;h~'1iiilf l!:~~~<ij4 ~,;,.,.;.,.): .. ;., ,· ;; .. ;J;~ax,.~·.· ... . · :~\1,, 1i,:, •••• ,.,;Jii~t." ;; .· 
NO 11 0.24 0.002 6.0-9.0 1 000 000 
5 0.2 <0.01 <0.005 - -

Total Nitrate/ Total 
Nitrite Nitrogen Suspended 

(mg/L) Solids (mg/L) 
NS-dry NS-dry 

1.4 20 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY '11)~. 

5 30 
- -

water Q~aUty Criter.ia and Dete¢l1C!II'I Limits are estabUshed by the Sunoco, lne (R&M) Ammended Closure Plan (original date November 1988, ammended November 2002 
and May 2004), ifl Tables CP-2 and CP-3, resji)eetively. 

Peat Cki>s~re Requil'ements il'l&kilde: Oii·&Grease, ji)H, Sji)eeifie ConduetaMe, Chromium, Mercury, Benzene and Toluene. 
Bolded vall:les ari! autside the established Water Q~:~ality Criteria. 
*Reji)Oiiting Limit was inereased d~e ta ins~<~ffieient sample valtJme. 
If LOQ (Umit of qwantitatioo) for benzene and toluene is greater than one, it is tyji)ically C!lue to sample foaming. If the dilution factor is greater than 20, the data is generally 
reji)Qfled to ti'le meti'loC!I detection limit (MDL). 

Aquaterra 
Technologie•. Inc 

Biochemical 
Oxygen 
DemiUid 
(mg/L) ! 

NS-dry 
NA 

DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
[)~ 

40 
-



WeiiiD 
MW-4 
(N-89) 

MW-6 
(N-70) 

Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

Caalng 
Elevation I Depth to Product! Depth to Water I Product 

Date I (feet) (feet) (fHt) Thickness (feet) 
27-Mar-ae 25.20 NP 16.48 0.00 
13-Jun-06 25.20 NP 15.55 0.00 
21-Aug-06 25.20 NP 15.41 0.00 
12-Dec-06 25.20 NP 14.77 0.00 
9-Mar-07 25.20 NP 15.85 0.00 
20-Jun-07 25.20 NP 14.81 0.00 
21-Sep-07 25.20 NP 15.62 0.00 
18-Dee-07 25.20 NP 16.20 0.00 
6-Feb-08 25.20 NP HU!l2 0.00 
4-Jun-08 25.20 NP 15.25 0.00 

29-Aug-08 25.20 NP 15.78 0.00 
25-Nov-08 25.20 NP 15.70 0.00 
11-Mar-09 25.20 NP 15.64 0.00 
20-May-09 25.20 NP 15.14 0.00 
24-Sep-09 25.20 NP 14.06 0.00 
7-0ee-09 25.20 NP 14.72 0.00 
23-Fel>-10 25.20 NP 14.82 0.00 
2-Jun-10 25.20 NP 14.69 0.00 
8-Sep-10 25.20 NP 15.29 0.00 
9-Nov-10 25.20 NP 15.34 0.00 
14-Mar-11 25.20 NP 15.60 0.00 
17-May-11 25.20 NP 15.14 0.00 
28-Sep-11 25.20 NP 13.06 0.00 

Product Adju.-d 
Ground-ter 

Elevation (feet) 
8.72 
9.65 
9.79 

10.43 
9.35 
10.59 
9.58 
9.00 
9.18 
9.95 
9.-42 
9.50 
9.56 
10.06 
11.1-4 
10.-48 
10.38 
10.51 
9.91 
9.86 
9.60 
10.06 
12.1-4 

l~Ni:"tli:i,;,.lia;;,,c;i< L.~.· a.~:;,~;,;,'l~Ji:: .::koiJ~.;; ..• ,,.c>; i.~i~~,: ·iiti&"~··"';.,;.;.;JJI,1;;.,~~.o.•il'; .i ··~'" .. 

27-Mar-06 2-4.20 NP 15.66 0.00 8.54 
13-Jun-06 2-4.20 NP 15.03 0.00 9.17 
21-A~:~g-06 2-4.20 NP 1-4.97 0.00 9.23 
12-Dee-08 24.20 NP 1-4.-40 0.00 9.80 
9-Mar-07 2-4.20 NP 15.36 0.00 8.8-4 
20-Jun-07 2-4.20 NP 1-4.37 0.00 9.83 
21-Sep-07 2-4.20 NP 15.21 0.00 8.99 
18-Dec-07 2-4.20 NP 15.70 0.00 8.50 
6-Fel>-08 2-4.20 NP 15.55 0.00 8.65 
-4-Jun-08 2-4.20 NP 13.83 0.00 10.37 

29-Aug-08 2-4.20 NP 15.23 0.00 8.97 
25-Nov-08 2-4.20 NP 15.11 0.00 9.09 
11-Mar-09 2-4.20 NP 15.18 0.00 9.02 
20-May-011 2-4.20 NP 1-4.65 0.00 9.55 
24-Sep-09 2-4.20 NP 13.73 0.00 10.-47 
7-Dee-09 2-4.20 NP 14.28 0.00 9.92 
23-Feb-10 2-4.20 NP 1-4.-47 0.00 9.73 
2-Jun-10 2-4.20 NP 1-4.52 0.00 9.68 
8-Sep-10 2-4.20 NP 14.66 0.00 9.34 
9-Nov-10 2-4.20 NP 1-4.87 0.00 9.33 
1-4-Mar-11 2-4.20 NP 15.01 0.00 9.19 
17-May-11 2-4.20 NP 1-4.67 0.00 9.53 
28-Sep-11 2-4.20 NP 12.81 0.00 11.39 
2~~*:..::f·· ~~"'""'; ··• .. ~,,~N.I;:j,.,, ~a:~~~Z.T-:s'""~ ;;~:~g~,;.l.:w, "';. ::~11!r4:a.;..,,,, .• , 

Benzene 
{jlg/l) 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1 
<1 

N0(0.5) 
<1 
<1 
<1 
<1 
<1 
54 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

..• ·.lC:'l;:.,· ... ,," 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1 
<1 

NO (0.5) 
<1 
<1 
<1 
<1 
<1 
12 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

·-";,!C:f'~~<-i,.}t~:,;, 

Aquaterra 
Technologies, Inc. 

Toluene Grease Chromium Total Mercury Conductence Oil & I Tetal I I I Specllc 
(!'IlL) I (mgiL) (mgll) (mgll) pH (umhM/cm) 
<5.0 <5.3 <0.0050 <O~Q002t)- 6.75 1,700 
<5.0 <5.0 <0.0050 <0.00020 Cs.-42 1,700 
<5.0 <5.2 <0.0050 <0.00020 6.9 1,700 
<1.0 5.0 <0.0050 <0.00020 6.92 2,000 
<1.0 <5.0 <0.0050 <0.00020 7.07 1,800 
<1.0 <5.0 <0.0150 <0.00020 7.2 1,560 
<1 <5.0 <0.0150 <0.0(1)020 7.0 1,540 
<1 <5.0 <0.0150 <0.00020 6.8 1,650 

NO (0.5) <5.0 <0.0020 <0.00020 7.1 1,680 
<1 <5.0 <0.0150 <0.00020 7 1,680 
<1 <5.0 <0.0150 <0.00020 7.1 1,540 
<1 <5.0 <0.0150 <0.00020 6.11 1,-470 
<1 <5.0 <0.0150 <0.00020 7.1 1,550 
<1 <5.0 <0.0150 <0.00020 7.1 1,530 
3 <5.0 <0.0150 <0.00020 7.3 1,560 

<1 <5.0 <0.0150 <0.00020 7.6 1,4110 
<1 <5.0 <0.0150 <0.00020 8.1 1,"""0 
<1 <5.0 <0.0150 <0.00020 7.6 1,540 
<1 <5.0 <0.0150 <0.00020 7.5 1,"""0 
<1 <5.0 <0.0150 <0.00020 7.4 1,570 
<1 <5.0 <0.0150 <0.00020 7.0 1,680 
<1 <5.0 <0.0150 <0.00020 7.2 1,730 
<1 <5.0 <0.0150 <0.00020 6.9 1,730 

···'"'"'"''· llilic:..~~"''~··~~ :j.;~J·· .,,.,.,;1:iic\"··· ... ,,. 
<s.o <5.3 <0.0050 <O.ooo2o 7.03 1.2oo 
<5.0 <5.0 <0.0050 <0.00020 6.""" 1,300 
<5.0 <5.3 <0.0050 <0.00020 7.31 920 
<1.0 <5.0 <0.0050 <0.00020 7.18 1,100 
<1.0 <5.0 <0.0050 <0.00020 7.13 1,300 
<1.0 <5.0 <0.0150 <0.00020 7.0 1,050 
<1 <5.0 <0.0150 <0.00020 6.9 1,220 
<1 <5.0 <0.0150 <0.00020 7.0 1,100 

NO (0.5) <5.0 <0.0020 <0.00020 7.1 1,180 
<1 <5.0 <0.0150 <0.00020 7 1,1-40 
<1 <5.0 <0.0150 <0.00020 6.8 1,330 
<1 <5.0 <0.0150 <0.00020 6.9 1,080 
<1 <5.0 <0.0150 <0.00020 7.1 1,190 
<1 <5.0 <0.0150 <0.00020 7.1 1,060 
1 <5.0 <0.0150 <0.00020 7.-4 988 

<1 <5.0 <0.0150 <0.00020 7.5 863 
<1 <5.0 <0.0150 <0.00020 7.8 1,030 
<1 <5.0 <0.0150 <0.00020 7.1 1,250 
<1 <5.0 <0.0150 <0.00020 7.1 1,010 
<1 <5.0 <0.0150 <0.00020 7.2 1,070 
<1 <5.0 <0.0150 <0.00020 7.1 1,230 
<1 <5.0 <0.0150 <0.00020 7.1 1,270 
<1 <5.0 <0.0150 <0.00020 6.7 1,-470 

... ,.:.. .. , .:: ·.· i2li~.JM'ti • L~~J{§O.;\it¢{ ·;:ii>,"'lll~"':ii i,;,~'it"'l's, '''!:. •cll:i<li~- . 
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MW-1 
(RW-300) 

N-5 

Table 1. HistGrical GrounCIIwater MGnitGring Data Summary 
PGSt-CIGSure MonitGring 

SunGCO, Inc {R&M) 
Point Breeze Processing Area Land Treatment Unit 

Cuing I I I I Product Adjuatad I I I Oil & I Total ElevatiOn Depth to Product Depth to W•ter Product Groundwater Benzene Tolu•n• Gruae Chromium I Total MercUfY 
Date I (feet) (r..t) (feet) Thlekn•• (feet) Elev•tion (feet) (l.lgll.) (l'fi/L) (mgll) (mgll.) (mg/L) I pH 

27-Mer-Ot 23.14 15.58 15.66 0.07 8.30 35 <5.0 37 <0.0050 <O.oc:J020 8.43 
13-Jun-06 23.84 17.01 18.28 1.27 7.78 !U 6.5 12 <0.0050 <0.00020 8.2S 
21-Aug-Ot 23.14 17.18 18.31 1.12 7.49 9.8 7.4 <5.3 <0.0050 <0.00020 S.74 
12-Dec:-06 23.84 14.69 17.55 2.16 11.30 NS-p NS-p NS-p NS-p N5-p NS-p 
9-Mer-07 23.14 14.87 15.51 0.84 8.81 NS-p NS-p NS-p NS-p NS-p NS-p 
20-Jun-07 23.84 17.44 17.79 0.35 8.82 NS-p NS-p NS-p NS-p NS-p NS-p 
21-Sep-07 23.84 1.1112 8.07 0.05 15.88 NS-p NS-p NS-p NS-p NS-p NS-p 
18-Dec-07 23.84 18.13 18.31 0.18 5.85 NS-p NS-p NS-p NS-p NS-p NS-p 
6-Feb-08 23.84 18.21 18.29 0.08 5.69 NS-p NS-p NS-p NS-p NS-p NS-p 
4-Jun-08 23.84 NM NM NM NM NS-p NS-p NS-p NS-p NS-p NS-p 

29-Aug-08 23.84 15.94 16.95 1.01 8.66 NS-p NS-p NS-p NS-p NS-p NS-p 
25-NCIY-08 23.84 14.4 15.24 0.84 10.07 NS-p NS-p NS-p NS-p NS-p NS-p 
11-Mer-09 23.84 15.03 15.70 0.67 9.31 NS-p NS-p NS-p NS-p NS-p NS-p 
20-Mey-09 23.84 14.11 14.11 0.00 9.73 NS-p NS-p NS-p NS-p NS-p NS-p 
24-Sep-09 23.84 13.90 14.45 0.55 9.94 NS-p NS-p NS-p NS-p NS-p NS-p 
7-Dec-09 23.84 13.58 13.72 0.14 10.37 NS-p NS-p NS-p NS-p NS-p NS-p 
23-Feb-10 23.84 13.46 13.75 0.29 10.60 NS-p NS-p NS-p NS-p NS-p NS-p 
2-Jun-1'0 23.84 14.30 14.82 0.52 9.93 NS-p NS-p NS-p NS-p NS-p NS-p 
8-Sep-10 23.84 15.04 15.53 0.49 9.17 NS-p NS-p NS-p NS-p NS-p NS-p 
17-Nov-10 23.84 14.55 14.98 0.43 9.61 NS-p NS-p NS-p NS-p NS-p NS-p 
14-Mer-11 23.1>4 14.43 14.84 0.41 9.72 NS-p NS-p NS-p NS-p NS-p NS-p 
17-Mey-11 23.84 14.68 14.10 0.02 9.78 NS-p NS-p NS-p NS-p NS-p NS-p 

Aqua terra 
Technologl••· Inc 

StMcHk: 
COI'Iductanc:e 
(umhoelcm) 

S,IOO 
1,700 
1,711)0 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 
NS-p 

NS::P. 
.,;.,.,.., 

28-Sep-11 23.84 12.25 12.88 0.41 11.90 NS-p NS-p NS-p NS-p NS-p NS-p 

-~-~~ ~c<j\,::~<~:;(j -:x: 0,;;., ,_s;.·fd"~~-~· ""d;."i''i :.c.. t:~'.\l~~~.;r.'C: - .;,~ ;~;-~~,·.'...-: :ia'~&~.,. ~~-,~~~~kif~-''"~~'"h~.:}$. ·ir~-.r:Ji~~:f>'~~ " . . .. '.;t,:.,.~ ~;~h ·· ~~~~~~-~-~--·~r;~' :~,.i~J: .. 
27-Mar-OS 27.56 - .Nf' - 9.12 0.00 17.84 NS-g NS-g NS-g NS-g NS-g NS-g 
13-Jun-06 27.56 NP 9.02 0.00 18.54 NS-g NS-g NS-g NS-g NS-g NS-g 
21-At~Q-66 27.56 NP 8.53 0.00 18.03 NS-g NS-g NS-g NS-g NS-g NS-g 
12-Dee-08 27.58 Nf> 9.35 0.00 18.21 NS-p NS-p NS-p NS-p NS-p NS-p 
9-Mer-07 27.56 NP 9.17 0.00 18.39 NS-g NS-g NS-g N$-t N$-t NS-g 
2t!l-Jun-07 27.58 NP 9.30 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sap-07 27.58 NP 1'0.50 0.00 17.06 NS-g NS-g NS-g NS-g NS-g NS-g 
18-Dec:-G7 27.56 NP 9.42 0.00 18.14 NS-g NS-g NS-g NS-g NS-g NS.g 
6-Feb-08 27.56 NP 8.98 0.00 18.60 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g 
4-Jun-08 27.58 NP 8.95 0.00 18.61 NS-g NS-g NS-g NS-t NS-g NS-g 

29-Atll-08 27.56 NP 8.46 0.00 18.10 NS-g NS-g N5-G NS-g NS-g NS-g 
25-New-1118 27.58 Nf> 9.12 0.00 18.44 NS-g NS-g NS-g NS-g NS-g NS.g 
11-Mer..QI 27.58 NP 8.75 0.00 17.81 NS-g NS-g NS.g NS-g NS-g NS-g 
2t!l-Mey-09 27.56 NP 9.1ll8 0.00 18.48 NS-g NS-g NS-g NS-g NS-g NS-g 
24-Sep-09 27.56 Nf> 9.04 0.00 18.52 NS-g N5-G NS-g NS-G NS-g NS-g 
7-Dec-09 27.56 NP 8.83 0.00 18.73 NS-g NS-g NS-G NS-g NS-g NS-g 
23-Feb-10 27.56 NP 8.32 0.00 19.24 NS-t NS-g NS-g NS-g NS-1 NS-g 
2-Jun-1·0 27.56 NP 9.41 0.00 18.15 NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-1'0 27.56 NP 9.98 0.00 17.58 NS-g NS-g NS-g NS-g NS-g N$-t 
9-Nov-10 27.56 NP 9.30 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mer-11 27.56 NP 8.26 0.00 19.30 NS-t NS-g NS-g NS-g NS-g NS-g 
17-May-11 27.56 NP 14.67 O.C:IO 12.89 NS-g NS-t NS-g NS-g NS-g NS-g 

~~, . =~.¢ :.li ... i<>.•~:<·V.,,.;,~,,'.\l;t,;.;;,,;;x,; #:;..t't:i-;:;< H,,;:i :•M;>~*<l::W~-;~ii.;.;;.~;;; ;,L "• c-'o:i~ .~~~,:, __,,,;,,, ., ,.~;:,:.::'::2. . · ::!."~", ~;, , , , . ,,~,, .. , ·. )~,; r -~ ·~·· 

NS-g 
NS-g 
NS-g 
NS-p 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-t 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 

.JII$1!t, 
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N-10 

N-11 

Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit Aquaterra 

Technologies, Inc 

Cuing I I I I Product Adjuated 
Elevation Depth to Product Depth to Water Product Groundwater 

Date I (feet) (feet) (feet) Thlckne .. (feet) Elevation (feet) 
27-Mar..oe --~ Nr-- 4.19 o.oo 18.87 
13-Jun-06 21.06 NP 3.58 0.00 17.48 
21-Aug-06 21.06 NP 5.78 0.00 15.28 
12-0eo-06 21.06 NP 4.98 0.00 16.08 
9-Mar-07 21.06 NP 5.~ 0.00 16.02 
20-Jun-07 21.06 NP 4.89 0.00 16.17 
21-Sep-07 21.06 NP 6.52 0.00 14.54 
18-0eo-07 21.06 NP 4.77 0.00 16.29 
6-Feb-08 21.06 NP 4.41 0.00 18.85 
4-Jun-08 21.06 NP 3.94 0.00 17.12 

29-Aug-08 21.06 NP 5.98 0.00 15.08 
25-Nov-08 21.06 NP 5.53 0.00 15.53 
11-Mar-09 21.06 NP 5.73 0.00 15.33 
20-May-09 21.06 NP 4.35 0.00 16.71 
24-Sep-09 21.06 NP 4.45 0.00 16.61 
7-0eo-09 21.06 NP 3.41 0.00 17.65 
23-Feb-10 21.06 NP 2.34 0.00 18.72 
2-Jun-10 21.06 NP 5.45 0.00 15.61 
8-Sep-10 21.06 NP 5.87 0.00 15.19 
9-Nov-10 2Ul6 NP 4.79 0.00 16.27 
14-Mar-11 21.06 NP 2.90 0.00 18.16 
17-May-11 21.06 NP 4.82 0.00 16.24 
28-5~1.1 . ~-· 21_.,06 , . NP . . . . 2.47 . .. 0:~ . 18 . .59 
~~;,:<: .. ,_,~;;~ · :.:.,•:·•"-~1;i<o._i, "¥';~~:''~il"'::,,~ ,t'iW~~"':,;,.;,.,; ... ;c •••.. ~ •• ~.;;;,,U:..Q2:, ..... '"··· .. 
27-Mar-06 30.48 NP 18.82 0.00 11.66 
13-Jun-06 30.48 NP 18.28 0.00 12.20 
21-Aug-06 30.48 NP 19.78 0.00 10.70 
12-0eo-06 30.48 NP 18.47 0.00 12.01 
9-Mar-07 30.48 NP 18.53 0.00 11.95 
20-Jun-07 30.48 NP 18.38 0.00 12.10 
21-Sep-07 30.48 NP 19.15 0.00 11.33 
18-Dec-07 30.48 NP 18.74 0.00 11.74 
6-Feb-08 30.48 NP 18.55 0.00 11.93 
4-Jun-08 30.48 NP 18.48 • 0.00 12.00 

29-Aug-08 30.48 NP 19.~ 0.00 11.44 
25-Nov-08 30.48 NP 18.91 0.00 11.57 
11-Mar-09 30.48 NP 18.98 0.00 11.50 
20-May-09 30.48 NP 18.22 0.00 12.26 
24-Sep-09 30.48 NP 18.20 0.00 12.28 
7-Dee-09 30.48 NP 18.37 0.00 12.11 
23-Feb-10 30.48 NP 17.69 0.00 12.79 
2-Jun-10 30.48 NP 18.57 0.00 11.91 
8-Sep-10 30.48 NP 18.94 0.00 11.54 
9-NOY-10 30.48 NP 18.63 0.00 11.85 
14-Mar-11 30.48 NP 17.51 o:oo 12.97 
17-May-11 30.48 NP 18.45 0.00 12.03 
28-Sijll-11 3Cil.48 NP 17.06 0.00 13.42 
~' ; --.&~!Iii, '•fl>"'§.~M,~····;:•:~:i~-:.· i'· ~:~·'·'~;b."';!!'li.i!J~~.i!litt!!!i#.l~l'"·'"''~"' 

011& I Totlll 
Benzene I Toluene I Graue Chromium I Total Mercury 

(I'UIL) (JAGIL) (mg/L) (mg/L) (mgll.) I pH 

N N N~ N~ N~ N~ 
NSiJ N~ NS-g NS-g N~ NS-g 
N~ N~ N~ NS-g NS-g NS-g 
NS-g N~ NS-g NS-g NS-g N~ 
NS-g N~ N~ NS-g NS-g N~ 
N~ NSiJ NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 

NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g N~ 
NS-g NS-g NS-g NS-g N~ NS-g 
NS-g NS-g NS-g N~ N~ NS-g 
NS-g NS-g NS-g NS-g N~ NS-g 
NS-g N~ N~ NS-g NS-g NS-g 
NS-g N~ N~ N~ N~ NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
NS-g NS-g NS-g NS-g NS-g NS-g 
N~ NS-g NS-g NS-g NS-g N~ 
NS-g N~ NS-g NS-g N~ NS-g 

-~t:x ... , .. ,~!;,.; .. .;.:.,~;,' · ... ~.,..,;::." J._,_;;~~-; .·,;;;;i;t,:t 

Specific 
Conductance 
(umhoelcnt) 

NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
N~ 
'q;j, 

6.5 - 8.2 <5.3 0.22 0.00045 6.75 1,100 
8.1 9.7 <5.1 0.20 0.0003 8.4 930 
7.4 <10 8.0 0.07 <0.00020 8.82 1,000 
7.8 12 13.0 0.09 <0.00020 6.81 1,400 
7.6 12 7.2 0.13 <0.00020 6.94 1,000 
7 11 <5.0 0.11 <0.00020 6.8 1,190 
8 11 9.4 0.02 <0.00020 6.8 1,410 
7 12 5.2 0.0170 <0.00020 6.8 1,210 
10 11 <5.0 0.1470 <0.00020 6.8 1,040 
8 12 <5.0 0.0539 <0.00020 6.8 916 
5 8 <5.0 0.4760 <0.0010 6.8 826 

<20 <20 6.2 0.0548 <0.0010 6.8 814 
<5 7 <5.0 0.0362 <0.0020 6.9 880 
5 8 <5.0 0.0625 <0.0020 6.7 937 

48 9 <5.0 <0.0150 <0.0020 6.9 1,120 
4 8 <5.0 0.1090 <0.0020 8.7 1,540 
4 8 <5.0 0.0694 <0.0020 7.13 1,910 
4 7 <5.0 0.0960 <0.0020 6.7 2,3.50 
3 5 <5.0 0.0593 <0.0020 6.7 1,040 
2 5 <5.0 0.299 <0.0020 6.8 840 
3 6 <5.0 0.0152 <0.0020 6.8 1 ,250 
7 8 5.2 <0.0150 <0.0020 6.9 1,710 

<10 <5.0 <0.0150 <0.0011120 6.7 662 
,.;:;sh ;~"t1.if~,;J;,;,,,.o:~~\ii,'".ii,~;;,,A;:;; ,1;1·· . , .. ~;;_. 
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D.te 
27-Mar-06 
13-Jun-06 
21-Aug-06 
12-Deo-06 
9-Mar-07 
20-Jun-07 
21-Sep-07 
18-Deo-07 
7-Feb-08 
4-Jwn-08 

29-Aug-06 
25-Nov-08 
11-Mar-09 
20-May-09 
24-Sep-09 
7-Dec-09 
23-Feb-1C!l 
2-Jun-10 
8-Sep-10 
9-Nev-10 
14-Mar-11 
17-May-11 

28-SeP:"1.~. 

Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

Cuing I I I I Product Adjusted I I I 011 & I Totlll Elevation Dapth to Product Depth to Watllr Product Ground-tllr Benzene Toluene Grease Chromium I Totlll Mercury 
(feet) (feet) (feet) Thlckneu (feet) Elevation (feet) (Jio9ll) (IIGIL) (mgll.) (mg/1.) (mg/1.) I pH 
21.17 NP 12.56 0.00 8.51 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 11.12 0.00 10.05 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.37 0.00 8.80 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.34 0.00 8.83 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.08 0.00 9.11 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.1 0.00 9.07 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.42 0.00 8.75 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.31 0.00 8.86 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.02 0.00 9.15 0.08 ND(O.S) NS-g NS-g NS-g NS-g 
21.17 NP 11.89 0.00 9.28 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.33 0.00 8.84 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.11 0.00 9.06 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.22 0.00 8.95 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 11.83 0.00 9.34 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.22 0.00 8.95 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.18 0.00 8.99 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 10.83 0.00 10.54 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.42 0.00 8.75 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 12.26 0.00 8.91 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 11.74 0.00 9.43 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 10.88 0.00 10.29 NS-g NS-g NS-g NS-g NS-g NS-g 
21.17 NP 11.01 0.00 10.16 NS-g NS-g NS-g NS-g NS-g NS-g 

ht.'-~41'&'" ,;r:i4P"'--*i~:,lilli "'*·~·~~~~~~~~ L,,,,,;,.,.;,cc~<%;.;.:,~.:~"~" ~' ;,.~~"~"~~~':'"i: "'~~,.,;; ~; ,;;,;~,;;.~ c;, ;: ::;.:~.:.:.;; :;;,;;~;~; 
27-Mar-06 20~74 NP 8.72 0.00 12.02~- N -g NS-g NS-g NS-g NS-g NS-g 
13-Jun-08 20.74 NP 6.25 0.00 14.49 NS-g NS-g NS-g NS-g NS-g NS-g 
21-Aug-06 20.74 NP 8.25 0.00 12.49 NS-g NS-g NS-g NS-g NS-g NS-g 
12-Deo-06 20.74 NP 7.89 0.00 12.85 NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 2C:l.74 NP 8.82 0.00 13.92 NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 20.74 NP 7.74 0.00 13.00 NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-C!l7 20.74 NP 8.79 0.00 11.95 NS-g NS-g N8-g NS-g NS-g NS-g 
18-Deo-07 20.74 NP 7.32 0.00 13.42 NS-g NS-g NS-g NS-g NS-g NS-g 
7-Feb-08 20.74 NP 6.83 0.00 13.91 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g 
4-Jun-08 20.74 NP NM 0.00 NM NS-g NS-g NS-g NS-g NS-g NS-g 

29-Aug-08 20.74 NP 8.03 0.00 12.71 NS-g NS-g NS-g NS-g NS-g NS-g 
25-Nfw-08 20.74 NP 7.12 0.00 13.62 NS-g NS-g NS-g N8-g NS-g NS-g 
11-Mar-09 20.74 NP 7.96 0.00 12.78 NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-09 20.74 NP 8.52 0.00 14.22 NS-g NS-g NS-g NS-g NS-g NS-g 
24-Sep-09 20.74 NP 7.53 0.00 13.21 NS-g NS-g NS-g NS-g NS-g NS-g 
7-Deo-09 20.74 NP NM 0.00 NM NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 20.74 NP NM 0.00 NM NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jun-1'0 20.74 NP 8.38 0.00 12.38 NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 20.74 NP 8.11 0.00 12.63 NS-g NS-g NS-g NS-g NS-g NS-g 
9-Nfw-1·0 20.74 NP 8.50 0.00 14.24 NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 20.47 NP 5.35 0.00 15.12 NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 20.47 NP 8.05 0.00 12.42 NS-g NS-g NS-g NS-g NS-g NS-g 
28-Sep-11 20.47 NP 5.25 0.00 15.22 NS-g NS-g NS-g NS-g NS-g NS-g 

~··'~' •• ,,,~, ••. . iki Ai···· c,:f''~~;.,,;;~··"'~~ ···~.i::,:;:;;Z~i,\.':>1·:\W' ··"'·~ .. ..-'-'';,:),, ;""'''""'~"'· .,~~···· :,,. '" .;:; ., . ,.t\1~_,;,,;.:, ,,;;;~k,.; ,;~,,~:'"'' •···· .~;;,,.";;,. ,,,,;Jtl~;:.·~: ·::~~:··· 

Aqua terra 
Technologies, Inc. 

Specific 
Conductllnce 
(umhMicm) 

NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 

,NS-Q 
·.~ .. 
N~ 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 

:~:tl,fg 
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Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit Aquaterra 

Technologies, Inc. 

Cuing I I I I Product Adjuated I I I 011 & I Total I I I Specific Elevation Depth to Product Depth to Water Product Groundwater Benzene Toluene Gruae Chromium Totel Mercury Conductence 
Dlte I (feet) (feet) (feet) Thlckneaa (feet) Elevation (feet) (!'giL) (!'IIlLI (mgiL) (mgiL) (mgll.) pH (umhoetcm) 

27-Mar-0€1 23.73- NP 15.98 0.00 7~15-- NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
13-Jun-0€1 23.73 NP 15.37 0.00 8.36 NS;j NS-g NS-g NS;j NS-g NS;j NS-g 
21-Aug-06 23.73 NP 17.39 0.00 6.34 NS;j NS-g NS-g NS;j NS-g NS-g NS;j 
12-0ec-0€1 23.73 NP 6.30 0.00 17.43 NS-g NS;j NS-g NS-g NS-g NS-g NS-g 
9-Mar-(!)7 23.73 NP 5.70 0.00 18.03 NS-g NS-g NS-g NS-g NS;j NS-g NS-g 
20-Jun-07 23.73 NP 5.78 0.00 17.95 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 23.73 NP 6.45 0.00 17.28 NS-g NS;j NS-g NS-g NS-g NS-g NS-g 
18-0ec-07 23.73 NP 5.19 0.00 18.54 NS-g NS-g NS-g NS-g NS;j NS-g NS-g 
S.Feb-08 23.73 NP 15.12 0.00 8.61 NO (0.5) NO (0.5) N5-g NS-g NS-g NS-g NS-g 
4-Jun-08 23.73 NP 5.47 0.00 18.26 NS-g NS-g NS-g NS;j NS-g NS-g NS-g 

29-Aug-08 23.73 NP 6.43 0.00 17.30 NS-g NS-g NS-g NS-g NS-g NS;j NS-g 
25-,Nov-08 23.73 NP 15.56 0.00 8.17 NS-g NS-g NS-g NS-g NS-g NS-g N5-G 
11-Mar-09 23.73 NP 15.69 0.00 8.04 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-09 23.73 NP 15.31 0.00 8.42 NS;j NS-g NS-g NS-g NS-g NS-g NS-g 
24-Sep-09 23.73 NP 14.61 0.00 9.12 NS-g NS-g NS-g NS-g NS-g NSil NS-g 
7-Dec-09 23.73 NP 14.79 0.00 8.94 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 23.73 NP 15.18 0.00 8.55 NS-g NS-g NS;j NS-g NS-g NS-g NS-g 
2-Jun-10 23.73 NP 15.25 0.00 8.48 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 23.73 NP 15.47 0.00 8.26 NS-g NS-g NS-g NS-g NS-g N5-g NS-g 
9-NCllv-10 23.73 NP 15.44 0.00 8.29 NS-g NS;j NS-g NS-g NS-g NS;j NS;j 
14-Mar-11 23.73 NP 15.24 0.00 8.49 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 23.73 NP 15.22 0.00 8.51 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

·-=~""~·· 23.73 ... _. ,;.,·"'~;•,];t;~#Ai' ·-~ .. ;,:,i~i.~\\t~i;.;' -· >-!&.~,~·'-'""'~ .. :;;{~;::,, .... f.; •• ,, •• _, ••••• ~ •• ~ ••••• , •• _ •• ,"';B~~;{~~ ;!,,, •. a;.:;.;~;:,:.;~~:·:·:: 7;:~:: . - -,~ 
27-Mar-06 27.14 14.16 14:17 0.01 12.99 NS-g NS-g NS:0 NS-g NS-g -- NS-g ---NS-g 
13-Jun-06 27.14 NM-1 NM-1 NM-1 NM-1 NG-1 NG-1 NG-1 NG-1 NG-1 NG-1 NG-1 
21-Aug-06 27.14 14.19 14.20 0.01 12.96 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
12-Dec-06 27.14 13.76 13.81 0.05 13.42 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 27.14 NM NM NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-JI:In-07 27.14 13.62 13.68 0.02 13.54 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 27.14 14.34 14.38 0.04 12.83 NS-g NS-g N5-g NS-g NS-g NS-g NS-g 
18-0ec-07 27.14 NP 14.47 0.00 12.67 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
S.Feb-G8 27.14 NP NM NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
4-Jun-08 27.14 NP 14.00 CU!lO 13.14 NS-g NS-g NS-g NS-g NS-g NS-g N5-g 

29-AI:IQ-(!)8 27.14 NP 14.18 0.00 12.96 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
25-NCllV-GB 27.14 NP 14.33 0.00 12.81 NS-g N5-g NS-g N5-g NS-g NS-g NS-g 
11-Mar-09 27.14 NP 14.29 0.00 12.85 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-l!Hl 27.14 NP 14.04 0.00 13.1 NS-g NS-g NS-g NS-g NS-g NS-g N5-g 
24-Sep-09 27.14 NP NM NM NM NS-g NS-g NS;j NS-g NS-g NS-g NS-g 
7-Dec-09 27.14 NP dama;ed NM NM NS-g NS-g NS-g NS-g NS-g NS-g N5-g 
23-Feb-1G 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g N5-g 
2-Jun-1•G 27.14 NP · damiQed NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-1•0 27.14 NP damiQed NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-NCllv-10 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g N5-g N5-g 
17-May-11 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

:;;, .. ,,,, :@i,j!z~~;.;f NP ·~~d=~~-'~; >i;t~;;-!i~;;i~.,ii,; \ /~~\i)t~:i'~cl :~it.,<;--~;;;;;]~~ fi-,;§,~;:;,, ;;:,,,;~~~~;, -;~ ~-:,;'i~;:~;~ ::~;~;·; ~,- .. ,·~~ 
NS-g = NCllt Sampled, gai:IQI Ol'lly 
NP = NCll Produet 
NM-1 = NCllt Measured, inaccessible 
NG-1 = Not Gauged, inaccessible 
NS-p =Not Sampled due to presence of product 
Oil & Grease aample from MW-4 waa reaampled on 1-2-07 due to broken bottle ware during the original sampling event. 
Liquid leve._ collected on 12 December 2006 and aamples collected 13 December 2006. 
1st Quarter 2008 aamples collected on S.Feb-08 for benzene and toluene, and on 23-Apr-08 for other compounds. 
Bold values exceed the PAOEP Statewide Health Standard MSCs. 
N-811· blockage In well at approximately 4' below casing, 



Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 
Aquaterra 
Teehnologle•, lne. 

Blechemieal 
Oil & Total Specific Total Nitrate/ Total Oxygen 

Benzene Toluene Grease Chromium Total Mercury Conductance Nitrite Nitrogen Suspended Demand 
Outfall Location Date (!'giL) (!'giL) (mgll) (mg/L) (mgll) pH (~o~mhoslcm) (mg/L) Soli• (mg/L) (mg/L) 

A 16-Nov-06 <500 <500 <5.0 0.261 0.00021 7.4 3,800 0.64 918 38.1 
16-Mar-07 <1.0 <1.0 26 0.64 0.0013 7.75 600 5.1 1,300 NA 
4-JI:Ifl-07 2.8 <1.0 <5.0 0.26 <0.00020 7.46 2,120 21 4,208 56 

27-Sep-07 <5 <5 10.8 0.161 <0.00020 8 1,500 0.42 7,700 61.5 
1'8-Dec-07 <50 <50 18.3 0.166 <0.00020 7.3 2,760 22.6 1,580 185 
7-Feb-08 <20 <20 5.2 0.0889 0.000047 7.5 4,370 3.6 640 30.9 
20-Mar-08 2 <1 <5.0 <0.0150 <0.00020 7.2 1,670 2.7 *<30.0 <7.3 
9-May-08 <10 <10 <5.0 <0.0150 <0.00020 7.6 2,520 16.7 131 49.2 
26-Sep-08 <10 <10 <5.0 0.0453 <0.00020 8.3 1,780 0.80 92 7.7 
25-Nov-08 <1 <1 <5.0 <0.0150 <0.00020 7.8 1,140 0.94 <12.0 6.6 
26-Mar-09 <20 <20 7.6 0.0203 0.00023 7.3 4,980 13.0 12.4 16.2 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.4 2,710 7.0 <12.0 <4.1 
24-5ep-09 3 <1 <5.0 <0.0150 <0.00020 7.8 2,230 <0.50 <24.0 36.9 
3-Dec-09 <1 <1 <5.0 0.0322 <0.00020 7.4 1,080 NA 51.3 11.8 
23-Feb-10 <1 <1 <5.0 <0.0150 <0.00020 7.4 354 0.68 71.2 <1.9 
28-May-H> <10 <10 6.9 <0.0150 <0.00020 8.3 2,340 <1.0 65.6 67.1 
17-Sep-10 <1 <1 <5.0 <0.0150 <0.00020 8.0 1,370 <1.0 30.0 32.8 
17-Nov-10 <10 <10 <5.0 <0.0150 <0.00020 7.9 1,870 1.8 <12.0 <2.8 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.4 439 1.3 54.0 <3.7 
17-May-11 <5 <5 <5.0 <0.0150 <C!U>0020 7.9 2,340 11.2 <12.0 <8.9 

.· .... ~·· .J• ., ~~' ,.,INc. :~Cleo.; .:;~~:*·:~•· ~~.;~~~.~ ···, <~~~~ 7:~ · '':ri~:lll.~-· ·.·· ·;::;;lj.?li~'ili"''''''''' •· ~J~~y ·• · · ·· ~~~·~-lf!ii~::'lU _ .i,,~lt,"-<b'.f,~. --~;~4!~~ ~~~~W t'.i¥~~;~~:~----; ,,ll:.i'l.Jz~:~i)· .!:; c':~ .. ~:1.ss.;~~\:~---~-~ .. :h,x.,'i, ~~~:~:.-,~:./i?~~-4,~o:J.:,;_·~,::- ~~~~:,.;<'·,~-~: .,-::.-.~~ .,', .~;•--~~·.: 

B I 16-Nov-Cl>6 NS-1 . NS-1 NS-1 NS-1 NS-1 NS-1 N5-l NS-1 NS-1 NS-1 
16-Mar-07 <1.0 <1.0 <5.0 0.025 <0.00020 7.67 480 3.7 150 NA 
4-J~r.~n-07 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 

27-Sep-Q7 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
18-Dee-07 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
7-FeiH>8 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 

2Ci>-Mar-08 1 <1 <5.0 <0.0150 <0.00020 7.4 494 <0.10 355 <7.0 
9-May-08 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
26-Sep-08 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
25-N41v-08 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
26-Mar-09 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
1 5-May-09 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
24-Sep-09 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
3-Dee-09 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
23-Feb-10 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
28-May-10 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
17-Sep-10 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
17-NGV-1·0 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
25-Feb-11 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
17-Ma¥-11 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 

.. . !~~~CiY "''!'£~!!~·· •:":2~~~ DR'(~··%·roc~·PR.Y.,. ··-·· ... ~~· ·. '• ~:r...... .· .. R~Y... '""''~~'" r··· ·:·~~ -~~ ,/:,,;;,~~w~ . ';Wl~:: :~Wi~~~~i(t1l~~ ~ . " · ' . .:.s · ~ :t·-'>
2

"·· ~~Y ' :C~4:ii :r~~-~·.0;;.:~!'\1~.; .. ,~:-·;: ·>' (·k~--~l!;{?f>~ ~~~~~:>~.~:,~,'·~,;4~~~~i:t'·~:~~~·~<·:;s-'~ ~!P.·:~:~~;{3,~:~:f:;~,':4·f~-~-·Y = .~:,;:~; :;·;~\J~.;/ ~-· · · Uft~,f: 



Outfall Location 
c 

D 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 

Oil & I Total I I I Specific I Total Nitrate/ I Total 
Benzene Toluene Grease Chromium Total Mercury Conductance· Nitrite Nitrogen Suspended 

Date I (J'g/L) I (~&giL) I (mg/L) (mg/L) (mgll) pH (pmhos/cm) (mgll) Solids (mgiL) 
16-N0v-06 <50 <50 9 0.472 0.0014 7.8 3,390 1.2 2,210 
1'6-Mar..(i)7 <1.0 <1.0 11 5.30 0.0039 7.83 1,000 8.5 6,500 
4-Jtm-07 <1.0 <1.0 20 0.59 0.0011 7.62 3,120 21 5,100 

27-Sep-07 <5 <5 16.3 3.84 <0.0010 7.8 2,170 0.52 17,200 
18-Dec-07 <20 <20 9.9 0.891 0.0006 7.5 3,780 16.3 5,650 
7-Feb-08 <20 <20 17.6 0.0765 0.00025 7.8 4,010 14.7 605 

20-Mar-08 <1 <1 <5.0 <0.0150 <0.00020 7.7 3,380 4.0 *<120 
9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.3 2,970 6.0 29.0 
26-Sep-08 <10 <10 6.7 0.0593 <0.00020 8.1 1,920 0.63 118 
25-Nov-08 <10 <10 5.4 <0.0150 <0.00020 7.9 3,260 6.7 <12.0 
26-Mar-o9 <10 <10 <5.0 <0.0150 <0.0010 7.8 4,390 15.0 <12.0 
15-May-(!)9 <10 <10 <5.0 <0.0150 <0.00020 7.3 2,450 7.0 <12.0 
24-Sep-09 <1 <1 5.2 <0.0150 <0.00020 7.9 3,430 1.9 <12.0 
3·Dee-09 <1 <1 <5.0 <0.0150 <0.00020 7.5 1,410 NA 17.2 
23-Feb-10 <1 <1 <5.0 <0.0150 <0.00020 7.73 246 0.19 27.6 
28-May-10 <10 <10 10.5 <0.0150 <0.00020 7.4 3,230 <1.0 <30.0 
17-Sep-10 <1 <1 <5.0 <0.0150 <0.00020 8.1 2,080 <1.0 <12.0 
17-Nov-10 <10 <10 <5.0 <0.0150 <0.00020 7.8 3,350 <0.50 49.2 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.3 469 1.2 <12.0 
17-May-11 <5 <5 <5.0 <0.0150 <0.00020 7.7 3,120 10.9 <12.0 

Aquaterra 
Technologies, Inc. 

Biochemical 
Oxygen 
Demand 
(mg/L) 

20.3 
NA 
17 

190 
41.1 
54.3 
<7.4 
6.1 
7.7 
4.3 

1·8-Alilg-11 <1 <1 <5.0 <0.0150 <0.00020 7.4 905 5.0 <12.0 
U$!:3~~~~~~~~~t&:.idir ·· ''"';,;,~ii,~.~r;t, · ~·M~j ~~-ii),,;, ~"'~~tt" .;:·, ,,;flJ!ffi;,,," "''~"~;~~''' .,~,; , .... ,. ~~~,, ...•. ," .· ;~lt"A, . ,, . 

<11.3 
8.6 
<2.2 
8.5 
<2.2 
416 
21.1 
7.5 
<3.5 
<9.8 
<5.0 
~. 

1'6-Nl!w-06 <500 <500 6.6 0.580 0.00047 7.3 4,330 0.39 3,370 51.6 
18-Mar..(i)7 <1.0 <1.0 <5.0 2.90 0.0061 7.75 640 12 3,300 NA 
4-Jun..(i)7 <1.0 <1.0 8.1 0.69 0.00061 7.28 1,620 6.9 6,000 16 

27-Sep-07 <5 <5 7.2 0.25 <0.0020 8.1 2,490 0.77 843 16.2 
18-De¢-tll7 <100 <100 6.4 0.0493 <0.0020 7.4 4,550 6.3 360 47.2 
7-Feb-08 <20 <20 19.9 0.245 0.00099 7.4 4,750 6.1 1,260 51.0 
20-Mar-08 <1 <1 <5.0 0.0431 0.00026 7.7 2,250 1.6 *<75.0. <11.0 
9-May-(!)8 <1 <1 <5.0 <0.0150 <0.00020 7.3 4,270 0.44 44.6 27.7 
28-Sep..(i)S <10 <10 6.7 0.0593 <0.00020 8.1 1,920 0.63 118 13.4 
25-N(!)V..(i)8 <10 <10 10.1 0.0178 <0.00020 7.6 3,580 14.4 <12.0 <5.0 
28-Mar..(!)9 NO (10) NO (10) NO (1.4) 0.0291 0.00013 J 7.1 5,690 1.6 143 8.2 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.5 2,410 2.4 18.4 &0.2 
24-Sep-09 <10 <10 7.7 0.0325 <0.00020 7.2 4,980 4.3 34.0 16.4 
3-Dec-09 <1 <1 <5.0 <0.0150 <0.00020 7.5 1,450 NA 50.7 44.4 
23-Feb-10 <1 <1 <5.0 <0.0150 <0.00020 7.9 225 <0.10 <12.0 <1.9 
28-May-10 <10 <10 <5.0 0.0295 <0.00020 7.3 4,410 4.7 71.0 73.3 
17-Sep-10 <10 <10 <5.0 <0.0150 <0.00020 7.8 1,880 1.1 <12.0 11.4 
17-Nov-10 <10 <10 6.2 0.0184 <0.00020 7.5 3,640 4.2 20.0 22.0 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.5 364 <0.10 <12.0 <3.5 
17-May-11 <5 <5 <5.0 0.0208 <0.00020 7.8 3,330 16.3 12.8 50.0 
18-Aug-11 <1 <1 <5.0 <0.0150 <0.00020 7.6 439 1.6 <12.0 <4.9 

~·~~\~\~,;~.Jill ''i"~ '~ii!D:m.0-7~ i ;w,;iQ~OkL ,,4&~1>.1-Jt;~ ;;;,,~1':.14~~:~iif,L.,.i(i, "~'"';, ,,,;,;3;j~>.,;\;;~ :;;.~c;;;,;.~;.t¥~.,. ... . " .... l(f:lz,;;,. · · 



Outfall Location 
E 

F 

Date 
16-Nov-06 
16-Mar-07 
4-Jun-07 

27-Sep-07 
18-Dec-07 
7-Feb-08 
20-Mar-08 
9-May-08 
26-Sep-08 
25-Nov-08 
26-Mar-09 
15-May-09 
24-Sep-09 
3-0ec-09 
23-Feb-10 
28-May-10 
17-Sep-t0 
17-Nov-10 
25-Feb-11 
17-May-11 
1'8-A'I!II!,I-11 

······~·· :~ . .it" 

16-Nov-06 
16-Mar-07 
4-Jun-07 

27-Se,.Hl7 
18-Delt-Q7 
7-FeliH!18 

20-Mar-08 
9-May-08 
26-Se~ 
25-NC!)V-08 
26-Mar-09 
15-May-09 
24-Sep-09 
3-Dee-Q9 

23-Feb-1'0 
28-May-10 
17-Sep-10 
17-NGv-10 
25-Fel!>-11 
17-May-11 
18-Aua-11 

I, .. -''''"""""'"t~it:..-" . · •··· 

Benzene 
(1'9fl) 
<20 
<1.0 
1.1 
<5 
<20 
<10 
<1 
<1 

<10 
<10 
<1 
<10 
<1 
<1 
<1 
<5 
<1 
<10 
<1 
<1 
<1 
'.'..i».i.:.,"F 

<50 
<1.0 
<1.0 
<5 

<20 
<10 
<1 
<1 

<1(!) 

<1 
<1 
<10 
<1 
<1 
<1 
<5 
<1 

<10 
<1 
<1 
<1 

,,,.;..,; .. ;,,· 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 

Oil & I Total I I I Specific I Total Nitrate/ I Total 
Toluene I Grease Chromium Total Mercury Conductance Nitrite Nitrogen Suspended 
(!'(Ill) (mg/L) (mg/L) (mg/L) pH (J.Imhoslcm) (mg/L) Solids (mg/L) 
<20 10.2 0.139 0.0037 7.9 1,980 1.1 3,570 
<1.0 90 2.6 0.0074 8.39 500 11 2,400 
<1.0 8.3 2.2 0.0054 7.59 949 27 6,900 
<5 51.8 0.4 <0.0020 8.1 981 1.0 2,380 
<20 21.9 4.72 0.0018 7.8 2,550 3.9 1,120 
<10 10.6 0.682 0.00062 8.0 2,540 5.4 94.4 
<1 <5.0 <0.0150 <0.00020 7.6 1,020 1.1 ·<60.0 
<1 <5.0 <0.0150 <0.00020 7.4 1,940 0.18 71.6 

<10 <5.0 0.0228 <0.00020 8.2 1,000 0.71 529 
<10 5.6 <0.0150 <0.00020 8.3 3,470 1.6 <12.0 
<1 <5.0 <0.0150 <0.00020 8.1 3,190 4.2 <12.0 
<10 <5.0 <0.0150 <0.00020 7.7 935 0.29 <12.0 
<1 <5.0 <0.0150 <0.00020 8.1 2,290 <0.10 <12.0 
<1 <5.0 <0.0150 <0.00020 7.7 688 NA 43.0 
<1 <5.0 <0.0150 <0.00020 7.99 188 <0.10 <12.0 
6 6.2 <0.0150 <0.00020 7.8 1,500 <1.0 23.6 
<1 <5.0 <0.0150 <0.00020 7.9 1,430 <1.0 <12.0 

<10 <5.0 <0.0150 <0.00020 8.1 1,930 1.1 <12.0 
<1 <5.0 <0.0150 <0.00020 7.3 448 0.24 <12.0 
<1 <5.0 <0.0150 <0.00020 8.0 1,620 1.5 <12.0 

Aquaterra 
Tect•mologle•. Inc. 

Biochemical 
Oxygen 
Demand 
(mgll) 

38.1 
NA 
52 

<1 <5.0 <0.0150 <0.00020 7.4 637 <0.50 <12.0 
I ~ ...• ,,v;_ .~ .. ::il<!:"''~' ic\>!3M~iii\\i!ll!~;(i \ d;~{t~<'-' f,;,;~ ,'l::'t,y · :J\;.; 3,;;;;,~.~A•)< ,, ; _; •;,,.: . .,;~·~i~i ·; i.';;;;;:;1D:~.:;;,,;:Jt 

22.7 
21.3 
14.1 
<2.9 
4.8 
13.0 
<5.4 
<5.0 
<2.9 
11.7 
<3.0 
<2.6 
13.8 
11.7 
<4.3 
<2.7 
<5.1 
<4.4 
;a:.;,,_ 

<50 
<1.0 
<1.0 

<5.0 
<5.0 

<5 9.3 
<20 8.8 
<10 7.2 
<1 <5.0 
<1 <5.0 
<10 <5.0 
<1 5.4 
<1 <5.0 
<10 <5.0 
<1 <5.0 
<1 <5.0 
<1 <5.0 
<5 <5.0 
<1 <5.0 
<10 <5.0 
<1 <5.0 
<1 <5.0 
<1 <5.0 

I •, ...;,.,_.~ ,:.,· ~if-i.L·Jilt;,, 

0.0272 <0.00020 7.9 2,920 1.2 107 
1.6 0.0066 7.75 500 15 650 

0.17 0.0004 7.66 1,330 18 250 
0.149 <0.00020 8 1,310 0.29 489 
0.13 <0.00020 7.5 2,720 5.8 110 

0.0232 <0.00020 7.8 3,120 6.7 86.4 
<0.0150 <0.00020 7.6 1,300 1.8 ·<20.0 
<0.0150 <0.00020 7.6 2,390 2.2 14.4 
<0.0150 <0.00020 8.1 1,010 0.93 112 
<0.0150 <0.00020 7.8 2,530 0.44 <12.0 
<0.0150 <0.00020 8.0 3,830 12.9 <12.0 
<0.0150 <0.00020 7.6 1,170 0.55 <12.0 
<0.0150 <0.00020 7.1 2,640 <0.10 <17.2 
<0.0150 <0.00020 7.6 869 NA <12.0 
<0.0150 <0.00020 8.2 214 <0.10 <12.0 
<0.0150 <0.00020 7.9 1,310 <1.0 20.8 
<0.0150 <0.00020 7.7 1,420 <1.0 <12.0 
<0.0150 <0.00020 7.7 2,930 5.5 <12.0 
<0.0150 <0.00020 7.3 513 <0.10 <12.0 
<0.0150 <0.00020 7.8 1,910 5.2 <12.0 
<0.0150 <0.00020 7.3 714 <0.50 <12.0 
'":ti'fu~.,.~. ~~-~-" '~v:;;.l~,~ ;oi!u.;,;;;;;;~~n·.... •• 7~JZ;-'f1~f);.· •... ·.· 1· 

44.9 
NA 
12 

39.9 
<9.0 
11.1 
<5.5 
4.9 
8.3 

<9.1 
<5.5 
<2.5 
89.3 
<4.3 
<2.0 
19.5 
22.1 
<4.4 
<2.3 
<5.1 
<4.0 
:<a:.J~.·-



Outfall Location Date 
G/H 16-Nov-06 

16-Mar-(')7 
4-Jun-07 

27-Sep-07 
16-Dec-07 
7-Feb-08 

20-Mar-08 
9-May-08 
26-Sep-08 
25-Nov-08 
26-Mar-(!)9 
15-May-(!)9 
24-Sep-09 
3-Dee-09 
23-Feb-10 
26-May-10 
17-Sep-10 
17-Nov-10 
25-Fel!l-11 
17-May-11 
16-A~-11 

~;,::;·:.~:·i;·~~ji;;i/M 

Water Quality Criteria: 
Detection Limits: 

NS-1 =Not S&ml!>led, il'lacassili>le 
NS-dry =Nat saml!>led, dry 

Benzene 
(I'OIL) 
NS-<!Iry 

<1.0 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

I"'' , \i--~;~1· ;·~ 
NO 
5 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 

Oil& Total Specific 
Toluene Grease Chromium Total Mercury Conductance 
(l'g/L) (mg/L) (mg/L) (mg/L) pH (!Jmhos/cm) 
NS-dry NS-dry NS-dry NS-dry NS-dry NS-dry 

<1.0 <5.0 <0.0050 <0.00020 7.61 700 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 

'~~~-~;~ \~i~~~~ ~t;,o;,;,S\~)'i';,; .. ;;,.41i , ........ ;~J;ilR;li,, .; •. ,. '· .::f!!B;'i<:: l.i lt:/1.;.;; ,,,,,.;,,;mgr: ··' :."' .. 
NO 11 0.24 0.002 6.0-9.0 1 000 000 
5 0.2 <0.01 <0.005 - -

Total Nitrate/ Total 
Nitrite Nltroten Suspended 

(mg/L) Solids {mg/L) 
NS-<Iry NS-dry 

1.4 20 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 

. O~Y, . J!i~ 
5 30 
- -

Water Q~:~ality Crite~~ia and DeteG:tion Limits are established by the Sunoco, lne (R&M)Ammended Closure Plan (original date November 1988, ammended November 2002 
and May 2004), ifll Tal&les CP-2 and CP-3, respectively. 

Post Ck!>s~:~fe Reqvirements iMII!Jde: Oii&Grease, !!>H, Sf)eCifiC Conduetanee, Chromium, Mercury, Benzene and Toluene. 
BOO!Iec!l valtles ar-e owtsic!le tlile established Water Quality Criteria. 
*R8Ji)(!)l'ting Limit was inerreased dw tl!l insl:lffident sample volume. 
If LOQ (limit 0f quafltitatien) for benzene al'ld toluene is greater than Gne, it is typically d~:~e to sample foaming. If the dilution faetor is greater than 20, the data is generally 
repl!lrted tl!l ti'le meti'loo deteetil!ll'l limit (MDL). 

Aquaterra 
Technologies. Inc. 

Biochetnical 
Oxygen 
Dematld 
(mg/L) 
NS-dry 

NA 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
.DRY 

40 
-



WeiiiD 
MW-4 
(N-89) 

MW-5 
(N-70) 

Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit Aquaterra 

Technologies, Inc. 

C•lng I I I I Product Adjua.d EleYatlon Depth to Product Depth to Water Product Ground-tar 
Date I (feet) (feet) (feet) Thickness (feet) EleYatlon (feet) 

ou & I Total I I I Spedflc Benzene I Toluene I Gre.e Chromium Tot.l Mereuty Conductance 
(~~ogll) (l/oCIIL) (mgll) (mgll) (mg/L) pH (umtloslcm) 

27-Mar-06 25.20 NP 16.48 .. 0.00 8.72 <1.0 <5.0 <5.3 <0.0050 <0.00020 8.75 ----..,-100 
13-Jun-08 25.20 NP 15.55 0.00 9.65 <1.0 <5.0 <5.0 <0.0050 <0.00020 8.42 1,700 
21-Aug-08 25.20 NP 15.41 0.00 9.79 <1.0 <5.0 <5.2 <0.0050 <0.00020 8.9 1,700 
12-Dec-08 25.20 NP 14.77 0.00 10.43 <1.0 <1.0 5.0 <0.0050 <0.00020 8.92 2,000 
9-Mar-07 25.20 NP 15.85 0.00 9.35 <1.0 <1.0 <5.0 <0.0050 <0.00020 7.07 1,600 
20-Jun-07 25.20 NP 14.61 0.00 10.59 <1.0 <1.0 <5.0 <0.0150 <0.00020 7.2 1,580 
21-Sep-07 25.20 NP 15.62 0.00 9.58 <1 <1 <5.0 <0.0150 <0.00020 7.0 1,&40 
18-0ec-07 25.20 NP 1'6.20 0.00 9.00 <1 <1 <5.0 <0.0150 <0.00020 6.8 1,650 
6-Feb-08 25.20 NP 16.02 0.00 9.18 NO (0.5) NO (O.S) <5.0 <0.0020 <O.H020 7.1 1,690 
4-Jun-08 25.20 NP 15.25 0.00 9.95 <1 <1 <5.0 <0.0150 <0.00020 7 1,680 

29-Aug-08 25.20 NP 15.78 0.00 9.42 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,540 
25-Nov-08 25.20 NP 15.70 0.00 9.50 <1 <1 <5.0 <0.0150 <0.00020 8.9 1,470 
11-Mar-09 25.20 NP 15.64 0.00 9.56 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,550 
20-May-09 25.20 NP 15.14 0.00 10.08 <1 <1 <5.0 <0.0150 <0.00020 7.1 1,530 
24-Sep-09 25.20 NP 14.08 0.00 11.14 54 3 <5.0 <0.0150 <0.00020 7.3 1,580 
7-Dec-09 25.20 NP 14.72 0.00 10.48 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,4fl0 
23-Feb-10 25.20 NP 14.82 0.00 10.38 <1 <1 <5.0 <0.0150 <0.00020 8.1 1,440 
2-Jun-10 25.20 NP 14.69 0.00 10.51 <1 <1 <5.0 <0.0150 <0.00020 HI 1,540 
8-Sep-10 25.20 NP 15.29 0.00 9.91 <1 <1 <5.0 <0.0150 <0.00020 7.5 1,440 
9-Nov-10 25.20 NP 15.34 0.00 9.86 <1 <1 <5.0 <0.0150 <0.00020 7.4 1,570 
14-Mar-11 25.20 NP 15.60 0.00 9.60 <1 <1 <5.0 <0.0150 <0.00020 7.0 1,680 
17-May-11 25.20 NP 15.14 0.00 10.08 <1 <1 <5.0 <0.0150 <0.00020 7.2 1,730 
28-Sep-11 25.20 NP 13.08 0.00 12.14 
,2~~.~l '~;.BJi' ~·,.i·"'j~;.<;l·.(•ii ~iiil'l:C·;c" ii\l;.;;¥.<!d~!i.~.~£ii'j&.;•>~~~il3;.i!~ .... ~.•·i•i.,v.,;* 

<1 <1 <5.0 <0.0150 <0.00020 6.9 1,730 
\ :.~~t·,~ri§<~.g ~1i~o~'lf.l"itk 1; ~~.-·j~ ~~ ~.r:~,'\{;~.:.;:;t, ~i:."'iJ......,~~· Mi:.,~A~l~t .~;, ·~" ,'(1,~. 

27~Mar-08 24.20 NP 15.66 -- -- ---o:oo 8.54 <1.0 <5.0 <5.3 <0.0050 <0.00020 7.03 1,200 
13-Jun-06 24.20 NP 15.03 0.00 9.17 
21-Aug-08 24.20 NP 14.97 0.00 9.23 

<1.0 <5.0 <5.0 <0.0050 <0.00020 6.44 1,300 
<1.0 <5.0 <5.3 <0.0050 <0.00020 7.31 920 

12-Dec-08 24.20 NP 14.40 0.00 9.80 <1.0 <1.0 <5.0 <0.0050 <0.00020 7.18 1,100 
9-Mar-07 24.20 NP 15.36 0.00 8.84 <1.0 <1.0 <5.0 <0.0050 <0.00020 7.13 1,300 
20-Jun-07 24.20 NP 14.37 0.00 9.83 
21-Sep-07 24.20 NP 15.21 0.00 8.99 
18-Deo-07 24.20 NP 15.70 0.00 8.50 
6-Feb-08 24.20 NP 15.55 0.00 8.85 
4-Jun-08 24.20 NP 13.83 0.00 10.37 

29-Aug-08 24.20 NP 15.23 0.00 8.97 
25-Nov-08 24.20 NP 15.11 0.00 9.09 
11-Mar-09 24.20 NP 15.18 0.00 9.02 
20-May-09 24.20 NP 14.85 0.00 9.55 
24-Sep-09 24.20 NP 13.73 0.00 10.47 

<1.0 <1.0 <5.0 <0.0150 <0.00020 7.0 1,050 
<1 <1 <5.0 <0.0150 <0.00020 6.9 1,220 
<1 <1 <5.0 <0.0150 <0.00020 7.0 1,100 

NO (0.5) NO (0.5) <5.0 <0.0020 <0.00020 7.1 1,180 
<1 <1 <5.0 <0.0150 <0.00020 7 1,140 
<1 <1 <5.0 <0.0150 <0.00020 6.8 1,330 
<1 <1 <5.0 <0.0150 <0.00020 6.9 1,080 
<1 <1 <5.0 <0.0150 <0.00020 7.1 1,190 
<1 <1 <5.0 <0.0150 <0.00020 7.1 1,080 
12 1 <5.0 <0.0150 <0.00020 7.4 988 

7-Dec-09 24.20 NP 14.28 0.00 9.92 <1 <1 <5.0 <0.0150 <0.00020 7.5 863 
23-Felll-10 24.20 NP 14.47 0.00 9.73 
2-Jun-1•0 24.20 NP 14.52 0.00 9.88 
8-Sep-10 24.20 NP 14.86 0.00 9.34 

<1 <1 <5.0 <0.0150 <0.00020 7.8 1,030 
<1 <1 <5.0 <0.0150 <0.00020 7.1 1,250 
<1 <1 <5.0 <0.0150 <0.00020 7.1 1,010 

9-Nov-10 24.20 NP 14.87 0.00 9.33 
14-Mar-11 24.20 NP 15.01 0.00 9.19 

<1 <1 <5.0 <0.0150 <0.00020 7.2 1,070 
<1 <1 <5.0 <0.0150 <0.00020 7.1 1,230 

17-May-11 24.20 NP 14.67 0.00 9.53 
28-Sep-11 24.20 NP 12.81 0.00 11.39 
-2~:t:!t~:is.ll: '·i!i~\!:;,;iti; ,j,c.,J,·~•"":::' ;,; ':li:J!f,;,l!igilt.ic,,,,.: -~QQ~l!;, ,;,.·:",''' :;""''"'A .... <.••-> 

<1 <1 <5.0 <0.0150 <0.00020 7.1 1,270 
<1 <1 <5.0 <0.0150 <0.00020 8.7 1,470 

. ··,· -<~~~-~.t" :t411~: :;:: : ~.i.~\'i.;; :Ji?&~Jill!ti&:,:,: ;t¥4~.:il ~~~~J '·''"·''~"""-'' 
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Table 1. HistQrical Groundwater MonltMing Data Summary 
Post-Closure Moniwrlng 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

Aquaterra 
Technologl••· Inc. 

Culnt I I I I Product Adjusted I I I Oil r. I Total I I I Speeifk: Elev.tiOA Depth to Product Depth to Water Product Groundwater Benzene Toluene Graue Chromium Total Mercucy Conductance 
Date I (feet) (feet) (feet) Thickness (feet) Elevation (feet) (lofo9IL) (JAoll.) (mgll) (mg/L) (mg/L) pH (111fthcMicm) 

27-Mar-06 23.84 · 15.58 15~66 0.07 -8.30 ·· 35 <5.0 37 <0.0050 <O.acil020 8.43 8,IJOIII 
13-Jun-06 23.84 17.01 18.28 1.27 7.78 1.3 6.5 12 <0.0050 <0.00020 8.28 1,700 
21-Aug-08 23.84 17.111 18.31 1.12 7.4fl 1.8 7.4 <5.3 <0.0050 <0.00020 8.74 1,700 
12-Dec-06 23.84 14.6fl 17.55 2.86 11.30 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
9-Mar-07 23.84 14.87 15.51 0.64 8.81 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
20-Jun-07 23.84 17.« 17.71 0.35 6.62 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
21-Sep-07 23.&4 Ul2 8.07 0.05 15.88 NS-p NS-p NS-p NS-p N$-p NS-p NS-p 
18-D-.$'7 23.84 18.13 18.31 0.18 5.85 NS-p NS-p NS-p NS-p NS-p NS-p N$-p 
6-Feb-GI 23.84 18.21 18.29 0.08 5.69 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
4-Joo-08 23.84 NM NM NM NM NS-p NS-p NS-p NS-p NS-p NS-p NS-p 

29-Aug-08 23.84 15.94 16.85 1.01 8.66 NS-p NS-p NS-p NS-p N$-p NS-p NS-p 
25-Nw-08 23.84 14.4 15.24 0.84 10.07 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
11-Mar-09 23.84 15.03 15.70 0.67 9.31 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
20-May-09 23.84 14.11 14.11 0.00 9.73 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
24-Sep-09 23.84 13.00 14.45 0.55 9.94 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
7-Dec-09 23.84 13.58 13.72 0.14 10.37 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
23-Feb-10 23.84 13.48 13.75 0.20 10.60 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
2-Jun-10 23.84 14.30 14.82 0.52 9.93 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
8-Sep-10 23.84 15.Qi4 15.53 0.49 9.17 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
17-Nw-10 23.8:4 14.55 14.98 0.43 9.61 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
14-Mar-11 23.8:4 14.43 14.84 0.41 9.72 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
17-May-11 23.84 14.08 14.1-0 0.02 9.78 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
28-Sep-11 23.84 12.25 12.88 0.41 11.90 NS-p NS-p NS-p NS-p Nl>-:J!I" NS::P. NS-p 

2lllill1llllllfftii ·~~UII!.Iiiiii··."'""';J'"';'~""l.lit · '· ~JYi>'* Mil:~~-:a.c; ·•,.: .. .;~L<;\QM;,.. ·dlla'i.·.-.,;;.;;;~""it··'"~···c';;-· N~i'UJ. • , •.•• ,8,~•··'"" .:t• i;i· ,,:~ 
27-Mar-fll 27.ss- ~ 9.1!12 0.00 17.64 NS-g NS-g NS-g NS-g- NS-g NS-g --NS-g 
13-Jun-06 27.58 Nf' 9.02 0.00 18.54 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Aug-06 27.58 Nf' 8.53 0.00 18.03 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
12-Dec:-08 27.58 NP 9.35 0.00 18.21 NS-p NS-p NS-p NS-p NS-p NS-p NS-p 
9-Mar-07 27.58 NP 11.17 0.00 18.39 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 27.58 NP 11.30 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 27.58 NP 10.50 0.00 17.06 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
16-Dec-07 27.58 NP 9.42 0.00 18.14 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
6-Feb-08 27.58 NP 8.118 0.00 18.60 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g NS-g 
4-Jun-06 27.58 NP 8.95 0.00 18.51 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

29-AIJG-08 27.58 Nl" 9.46 0.00 18.10 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
25-NI!lV-08 27.58 Nf' 11.12 0.00 18.« NS-g NS-g NS-g NS-g NS-g NS-g NS.O 
11-Mar-01 27.58 Nf' 11.75 0.00 17.81 NS-o NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-Qt 27.58 NP ll.Cl8 0.00 18.48 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
24-Sep..at 27.56 NP ll.lil4 0.00 18.52 NS-g NS-g NS-g NS-g NS-o NS-g NS-g 
7-Dec-09 27.58 NP 8.83 0.00 18.73 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 27.58 NP 8.32 0.00 19.24 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jwn-1·0 27.58 NP 11.41 0.00 16.15 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
6-Sep-10 27.58 Nf' 11.98 0.00 17.58 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Nav-10 27.58 NP 11.30 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 27.58 NP 8.26 0.00 19.30 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 27.58 NP 14.67 0.00 12.89 NS-g NS-g NS-g NS-t NS-g NS-o NS-g 

l 28-Sep-11 ~' . Nf'.. .. 8:4,3 ... 0;00 . .. 19013 .. . NS-g NS-:O N51! ~~-· ·- • • -~ ·n "~~ 
rt .---· <' "•ii:iilJ;;.;s..F.i,:.~,~.-~~;Olfif.~ .•• 'l(~i;;· . .;;g·~ldfui!ll;>~;:~: .. t~.~~,>~i:~l;,, '··'~~··''· ,,.;~·"•1i~\i." ,,.,.~.),. •. , •.• ,, .:) · •,., ··~· .!II •. 
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Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

Cuing I I I I Product Adjusted I I I 011 & I Total Elevation Depth to Product Depth to Water Product Groundwater Benzene Toluene Grease Chromium I Total Mercury 
Data I (feet) (feet) (feet) Thickness (feet) Elevation (feet) (JIGIL) (JIG/L) (mgiL) (mgiL) (mgiL) 1 pH 

27-Mar-06 21.06 NP -4.19 0.00 18.87 N~ ~ NS-g NS-g NS-g NS-g 
13-Jun-06 21.06 NP 3.58 0.00 17.-48 NS-g NS-g NS-g NS-g NS-g NS-g 
21-Aug-08 21.06 NP 5.78 0.00 15.28 NS-g NS-g NS-g NS-g NS-g NS-g 
12-0ec>06 21.06 NP -4.98 0.00 16.08 NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 21.06 NP 5.0-4 0.00 16.02 NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 21.06 NP -4.89 0.00 16.17 NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 21.06 NP 8.52 0.00 1-4.5-4 NS-g NS-g NS-g NS-g NS-g NS-g 
18-Dac-07 21.06 NP -4.77 0.00 18.29 NS-g NS-g NS-g NS-g NS-g NS-g 
6-Feb-08 21.06 NP -4.-41 0.00 16.65 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g 
-4-Jun-08 21.06 NP 3.9-4 0.00 17.12 NS-g NS-g NS-g NS-g NS-g NS-g 

29-Aug-08 21.06 NP 5.98 0.00 15.08 NS-g NS-g NS-g NS-g NS-g NS-g 
25-Nov-08 21.06 NP 5.53 0.00 15.53 NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-09 21.06 NP 5.73 0.00 15.33 NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-09 21.06 NP -4.35 0.00 16.71 NS-g NS-g NS-g NS-g NS-g NS-g 
2-4-5~9 21.06 NP -4.-45 0.00 16.61 NS-g NS-g NS-g NS-g NS-g NS-g 
7-0ec>09 21.06 NP 3.-41 0.00 17.65 NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 21.06 NP 2.3-4 0.00 18.72 NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jun-Hl 21.06 NP 5.-45 0.00 15.61 NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-10 21.06 NP 5.87 0.00 15.19 NS-g NS-g NS-g NS-g NS-g NS-g 
9-N011-10 21.06 NP -4.79 0.00 16.27 NS-g NS-g NS-g NS-g NS-g NS-g 
1-4-Mar-11 21.06 NP 2.90 0.00 18.18 NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 21.06 NP -4.82 0.00 16.2-4 NS-g NS-g NS-g NS-g NS-g NS-g 

="'~- ·~"" :.-~!!t.~.::: \,.,,,,~,"--~'ll~~i ·>:·,~~i:k.:' •"'···~~!04>:;;;{; '"'''-'''";;~~;, __ ~''' .• ; •... ;~~~i'''"'' .;~;i~~ ;;fl;~ltik ''" :.~~:;;.;(:, .. ~ :~1,.:;;~.; .. ; .. -;;~:.:r 

Aquaterra 
Technologies, Inc. 

Specific 
Conductance 
(umhoalcm) 

NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g ;111&:,. 

27-Mar-06 3tl. .. 8 NP 18.82 0.00 11.66 6.5 8.2 <5.3 0.22 O.OCJ0.45 6.75 1,100 
13-Jun-06 30 ... 8 Nf' 18.28 0.00 12.20 8.1 9.7 <5.1 0.20 0.0003 6.-4 930 
21-Aug-06 30 ... 8 NP 19.78 0.00 10.70 7.-4 <10 8.0 0.07 <0.00020 6.82 1,000 
12-Dee-06 30.<t8 NP 1'11.-47 0.00 12.01 7.8 12 13.0 0.09 <0.00020 6.81 1,-400 
9-Mar-07 30.48 NP 18.53 0.00 11.95 7.6 12 7.2 0.13 <0.00020 6.94 1,000 
20-Jun-07 30.-48 NP 18.38 0.00 12.10 7 11 <5.0 0.11 <0.00020 6.8 1,190 
21-Sep-07 30 ... 8 NP 19.15 0.00 11.33 8 11 9.4 0.02 <0.00020 6.8 1,410 
18-Dec-07 30.-48 NP 18.7-4 0.00 11.7-4 7 12 5.2 0.0170 <0.00020 6.8 1,210 
6-Feb-08 30.-48 NP 18.55 0.00 11.93 10 11 <5.0 0.1470 <0.00020 6.8 1,040 
4-Jun-08 30.-48 NP 18.-48 • 0.00 12.00 8 12 <5.0 0.0539 <0.00020 6.8 916 

29-Aug-08 30.-48 NP 19.0-4 0.00 11.-4-4 5 8 <5.0 0.4760 <0.0010 6.8 826 
25-N011-08 30.-48 NP 18.91 0.00 11.57 <20 <20 6.2 0.05-48 <0.0010 6.8 814 
11-Mar-09 30.48 NP 18.98 0.00 11.50 <5 7 <5.0 0.0362 <0.0020 6.9 880 
20-May-09 30.-48 NP 18.22 0.00 12.26 5 8 <5.0 0.0625 <0.0020 6.7 937 
24-Sep-09 30.48 NP 18.20 0.00 12.28 48 9 <5.0 <0.0150 <0.0020 6.9 1,120 
7-0ec>09 30.48 NP 18.37 0.00 12.11 4 8 <5.0 0.1090 <0.0020 6.7 1,5-40 
23-Feb-10 30.48 NP 17.69 0.00 12.79 4 8 <5.0 0.0694 <0.0020 7.13 1,910 
2-Jun-10 30.-48 NP 18.57 0.00 11.91 4 7 <5.0 0.0960 <0.0020 6.7 2,350 
8-Sep-10 30.48 NP 18.94 0.00 11.54 3 5 <5.0 0.0593 <0.0020 6.7 1,0-40 
9-N011-10 30 ... 8 NP 111.63 0.00 11.115 2 5 <5.0 0.299 <0.0020 6.8 840 
14-Mar-11 30.-4'8 NP 17.51 o'.oo 12.97 3 6 <5.0 0.0152 <0.0020 6.11 1,250 
17-May-11 30 ... 8 NP 111.45 0.00 12.03 7 6 5.2 <0.0150 <0.0020 6.9 1,710 
28-Sep-11 30.48 NP 17.Cil6 0.00 13.42 <10 <10 <5.0 <0.0150 <0.00020 6.7 662 
~.:i\ .. ;~"'·•-~ .,,,,-t: .. ~&ti""~;,,, : '":'~Ult:!?,~!i' ~a.:~t:Mi'!'d;,., ;,",;·,.. .. ~.,~~.%,tl!$.,,"'~: c .;; ., .. , ,,~h •. ,,;;;,;;, •;:-:~";",~....;"' ~~'·"'~;,.,. '"<~A,;.1tlQ;~,.,:, ,, -~~.,~ i;·· . . .... 
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Date 

Cuing 
Elevation 

(feet) 

Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

Depth to Product Depth to Water Product Groundwater Benzene Toluene Graue Chromium Total Mercury 
Product Adjusted I I I 011 & I Total 

(feet) I (feet) I Thickness (feet) I Elevation (feet) (~&g/L) (I&QIL) (mg/L) (mgiL) I (mg/L) I pH 

27-Mar-06 21.17 NP 12.56 0.00 8.81 NS.g NS-1!1 NS.g NS-g NS.g NS-1!1 
13-Jun-06 21.17 NP 11.12 0.00 10.05 NS.g NS.g NS.g NS.g NS.g NS-g 
21-Aug-06 21.17 NP 12.37 0.00 8.80 NS-g NS-g NS.g NS-1!1 NS-g NS.g 
12-0eo-06 21.17 NP 12.34 0.00 8.83 NS-g NS.g NS.g NS.g NS-g NS.g 
9-Mar-07 21.17 NP 12.06 0.00 9.11 NS..g NS-g NS-g NS.g NS-g NS-g 
20-Jun-07 21.17 NP 12.1 0.00 9.07 NS..g NS.g NS.g NS-g NS.g NS-g 
21-Sep-07 21.17 NP 12.42 0.00 8.75 NS..g NS-g NS.g NS-g NS.g NS-g 
18-0eo-07 21.17 NP 12.31 0.00 8.86 NS..g NS-g NS-g NS..g NS.g NS-g 
7-Feb-08 21.17 NP 12.02 0.00 9.15 0.08 NO (0.5) NS-g NS.g NS.g NS.g 
4-Jun-08 21.17 Nf' 11.89 0.00 9.28 NS..g NS.g NS-g NS.g NS-g NS-g 

29-Aug-08 21.17 NP 12.33 0.00 8.84 NS..g NS..g NS.g NS-g NS-1!1 NS-1!1 
25-Nov-08 21.17 NP 12.11 0.00 9.06 NS-g NS-g NS-g NS-1!1 NS.g NS-g 
11-Mar-Oil 21.17 NP 12.22 0.00 8.95 NS.g NS-g NS.g NS-1!1 NS.g NS.g 
20-May-Oil 21.17 NP 11.83 0.00 9.34 NS.g NS.g NS.g NS-g NS.g NS.g 
24-Sep-09 21.17 NP 12.22 0.00 8.95 NS.g NS.g NS.g NS-g NS.g NS-1!1 
7-Dec-t!l9 21.17 NP 12.18 0.00 8.99 NS-g NS-g NS.g NS.g NS-g NS.g 
23-Feb-10 21.17 NP 1o.63 0.00 10.54 NS.g NS-1!1 NS-g NS.g NS-g NS-g 
2-Jun-10 21.17 NP 12.42 0.00 8.75 NS-1!1 NS-g NS.g NS..g NS-g NS-g 
8-Sep-10 21.17 NP 12.26 0.00 8.91 NS.g NS-g NS..g NS-g NS.g NS11 
9-Nov-10 21.17 NP 11.74 0.00 9.43 NS-g NS-g NS-g NS-g NS-g NS-1!1 
14-Mar-11 21.17 NP 10.88 0.00 10.29 NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 21.17 NP 11.01 0.00 10.16 NS-g NS.g NS-g NS.g NS-1!1 NS.g 
28-Sep-11 21.17 NP 10.81 0.00 10.36 NS..g NS-1!1 NS-g NS-g NS-g NS-1!1 
204cWI!$C' ''';;~"''·' '''"·'"'''"""*¥,;;, ;, .. ;· ";,,.".; .. ,t~:it7>t; .><c.-~. ,;,.,;.,";;.M;i&iit"";:,; .. ;· ..•.. ,.co:cll.®.i";~.,.,;.~; ... ,, ..... ,,bl$.g~c.. .. :iot ~;;,)~~.!.>: ;.:;~~: ... ; .. :, :\~;;,, .... ,,# ::: ;:~:~;,:: .·;,~ ;;;~:,:.;.l 

Aquaterra 
Technologiea, Inc 

Specific 
Conductance 
(wmttoslcm) 

NS-1!1 
NS-1!1 
NS-1!1 
NS-g 
NS-1!1 
NS-g 
NS-g 
NS-g 
NS-g 
NS-1!1 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-1!1 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 
NS-g 

··~ 
27-Mar-06- -20.74 Nf' 8.72 0.00 12.02 ----,:rs:g NS-g NS-g NS-g NS-g NS-g NS-g 
13-Jun-06 20.74 NP 6.25 0.00 14.49 NS..g NS-g NS.g NS-g NS-g NS-g NS-g 
21-Aug-06 20.74 NP 6.25 0.00 12.49 NS-g NS..g NS-g NS-g NS..g NS-m NS-m 
12-0eo-06 20.74 NP 7.69 0.00 12.85 NS..g NS.g NS.g NS-g NS-1!1 NS-g NS-g 
9-Mar-07 20.74 NP 6.82 0.00 13.92 NS..g NS..g NS.g NS..g NS-g NS-g NS-g 
20-Jun-07 20.74 NP 7.74 0.00 13.00 NS-g NS..g NS.g NS-g NS-1!1 NS-g NS-g 
21-Sep-07 20.74 NP 8.79 0.00 11.95 NS-g NS..g NS-g NS-g NS-g NS-g NS-g 
18-Deo-07 20.74 NP 7.32 0.00 13.42 NS..g NS..g NS.g NS-g NS-g NS.g NS.g 
7-Feb-08 20.74 NP 6.83 0.00 13.91 NO (0.5) NO (0.5) NS-m NS..g NS.g NS-g NS-g 
4-Jun-08 20.74 NP NM 0.00 NM NS.g NS.g NS.g NS..g NS.g NS.g NS-g 
29-A~:~g-08 20.74 NP 8.03 0.00 12.71 NS-g NS..g NS.g NS.g NS-g NS-g NS-m 
25-Ncv-08 20.74 NP 7.12 0.00 13.62 NS.g NS.g NS.g NS.g NS.g NS.g NS-m 
11-Mar-09 20.74 NP 7.96 0.00 12.78 NS.g NS.g NS.g NS.g NS.g NS-g NS-g 
21.'l-May-09 20.74 NP 8.52 0.00 14.22 NS.g NS-g NS-g NS-g NS-g NS.g NS.g 
24-Sep-09 20.74 NP 7.53 0.00 13.21 NS.g NS.g NS-1!1 NS.g NS-1!1 NS-g NS-g 
7-Deo-59 20.74 NP NM 0.00 NM NS.g NS.g NS.g NS-g NS-g NS-m NS..g 
23-Feb-10 20.74 NP NM 0.00 NM NS-g NS.g NS-g NS-g NS.g NS..g NS.g 
2-Jun-10 20.74 NP 8.36 0.00 12.38 NS-g NS.g NS.g NS..g NS.g NS-g NS-g 
8-Sep-10 20.74 NP 8.11 0.00 12.63 NS-g NS.g NS-m NS-m NS..g NS-g NS.g 
9-Nov-1·0 20.74 NP 6.50 0.00 14.24 NS.g NS-g NS.g NS..g NS-1!1 NS-1!1 NS.g 
14-Mar-11 2Cil.47 NP 5.35 0.00 15.12 NS-g NS..g NS.g NS-g NS-g NS-g NS-g 
17-May-11 20.47 NP 8.05 0.00 12.42 NS.g NS-g NS.g NS.g NS-g NS.g NS-1!1 
28-Sap-11 20.47 NP 5.25 0.00 15.22 NS-1!1 NS.g NS-g NS-g NS.g NS.g NS-g 
.:a~~;£' ~lt~ .;u ~;;,., """'"4t.'l:ec,;,:,;,,,;,;,i:c \;;s~ifr..\J,#·· ~S.~*;,;,;: ;i,;;;·~x,~.;;i. ;,1.a •. ~,.0..~. ;; ,, ... ,~N,.~~. "' ... iif!l~,., ,.~.;~19..£.:. ~'""'~~1):1;;,:;;: ~~.;~1~~:~~:::: z:)i!'~.~:. ;.> '""~.:tWtC 



WeiiiD 
N-83 

N-88 

Table 1. Historical Groundwater Monitoring Data Summary 
Post-Closure Monitoring 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit Aquaterra 

Technologies, Inc 

Cuing I I I I Product Adjusted I I I 011 & I Total I I I Specific: Elevation Depth to Product Depth to Watllr Product Ground-tar Benzene Toluene Grea.. Chromium Total Mercuty Conductance 
Date I (feet) (feet) (feet) Thlcknna (feet) Elevation (feet) (J&g/L) (J&g/l.) (mg/L) (mg/L) (mg/1..) pH (umhoalcm) 

27-Mar-06- 23.73 NP 15.98 0.00 7.75 NS-g NS-g NS-g -- ---NS-g NS-g NS-g --~ 
13-Jun-06 23.73 NP 15.37 0.00 8.38 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Aug-06 23.73 NP 17.39 0.00 6.34 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
12-Dec-06 23.73 NP 6.30 0.00 17.43 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 23.73 NP 5.70 0.00 18.03 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 23.73 NP 5.78 0.00 17.95 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 23.73 NP 6.45 0.00 17.28 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
18-Dec-07 23.73 NP 5.19 0.00 18.54 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
6-Feb-06 23.73 NP 15.12 0.00 8.61 NO (0.5) NO (0.5) NS-g NS-g NS-g NS-g NS-g 
4-Jun-08 23.73 NP 5.47 0.00 18.26 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

29-Aug-06 23.73 NP 6.43 0.00 17.30 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
25-:Nov-08 23.73 NP 15.56 0.00 8.17 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-09 23.73 NP 15.69 0.00 8.04 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-09 23.73 NP 15.31 0.00 8.42 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
24-511!)-09 23.73 NP 14.61 0.00 9.12 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
7-Dec-09 23.73 NP 14.79 0.00 8.94 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-10 23.73 NP 15.18 0.00 8.55 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jun-10 23.73 NP 15.25 0.00 8.48 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sef)-10 23.73 NP 15.47 0.00 8.26 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Nov-10 23.73 NP 15.44 0.00 8.29 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 23.73 NP 15.24 0.00 8.49 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 23.73 NP 15.22 0.00 8.51 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

-~ ···_ ~~~'~; "'" ~·~E~-~ -~~~t'h~·'-~,~iiil>iii lJi;:i~-"""':l:ii:;:'"''';;;,;;;¥,,., ;;, "''~iii;.,,; .. -,.,;~~;;:~'*-:~~~~,;., --~~t:;,,:." ;i~.:-~;:::; :;:;~;: ::~~ · 
27-Mar-08 27.14- 14.16 14.17 0.01 - --f2.99___ NS-g NS-g --NS-g NS-g NS-g NS-g NS-g 
13-Jun-06 27.14 NM-1 NM-1 NM-1 NM-1 NG-1 NG-1 NG-1 NG-1 NG-1 NG-1 NG-1 
21-Aug-06 27.14 14.19 14.20 0.01 12.96 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
12-Dec-06 27.14 13.76 13.81 0.05 13.42 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-Mar-07 27.14 NM NM NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-Jun-07 27.14 13.62 13.68 0.02 13.54 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
21-Sep-07 27.14 14.34 14.38 0.04 12.83 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
18-Dec-07 27.14 NP 14.47 0.00 12.67 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
6-Feb-08 27.14 NP NM NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
4-Jun-06 27.14 NP 14.00 0.00 13.14 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 

29-Aug-08 27.14 NP 14.18 0.00 12.96 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
25-Nov-08 27.14 NP 14.33 0.00 12.81 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
11-Mar-09 27.14 NP 14.29 0.00 12.85 NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
20-May-09 27.14 NP 14.04 0.00 13.1 NS-g NSiiJ NS-g NS-g NS-g NS-g NS-g 
24-Sep-09 27.14 NP NM NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
7-Dee-09 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
23-Feb-1(!) 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
2-Jun-Hl 27.14 NP · damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
8-Sep-1·0 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
9-NC!>v-10 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
14-Mar-11 27.14 NP damqed NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
17-May-11 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NS-g NS-g NS-g 
28-Sep-11 27.14 NP damaged NM NM NS-g NS-g NS-g NS-g NSiiJ NS-g NS-g 
~H:···,_ '~,;~~,:~"; ·,-,;,;~;~( "'~~,,.;•JO- i!i;~.;.,"~'--~.,t . .,,;,;,, .. ,.~. ,~~)i4 •• ,. ,.lll:~~/i fli.;~~- .; L,.,":,~;;:, _;;; ·: .. ;:;';-;;.;~;;r~;:~~;;;; ·· :.:'~ 

NSiiJ = Not Sampled, ga• OAiy 
NP = NC!> PI'Gduet 
NM-1 = Not Measured, inaccessible 
NG-1 = Not Gauged, inaccessible 
NS-p = Not Sampled due to preaence of product 
Oil & Greasa sample from MW-4 waa resampled on 1-2-07 due to broken bottle ware during the c:Miginat sampling event. 
Liquid levels collected on 12 December 2006 and samples collected 13 December 2006. 
1st Quarter 2008 samples collected on 6-Feb-08 for benzene and toluene, and on 23-Apr-08 for other compounds. 
Bold values exeeec:l the PADEP Statewide Health Standard MSCs. 
N-89 - blockage In well at approximately 4' below casing. 



Outfall Location 
A 

B 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 
Aqua terra 
Technologlea, Inc. 

Biochemical 

Oil & I Total I I I Specific I Total Nitrate/ I Total I Oxygen 
Benzene Toluene Grease Chromium Total Mercury Conductance Nitrite Nitrogen SUspended Demand 

Date I (J'g/L) I (J.l9ll) I (mg/L) (mg/L) (mgll) pH (llmhoslcm) (mg/L) Solids (mg/L) (mg/L) 
16-Nov-06 -<500 - <500- -<5:0 - 0.261 0.00021 7.4-- 3,800 - ------o.64 918 38.1 
16-Mar-07 <1.0 <1.0 26 0.64 0.0013 7.75 600 5.1 1,300 NA 
4-Jun-07 2.8 <1.0 <5.0 0.26 <0.00020 7.46 2,120 21 4,200 56 

27-Sep-(!)7 <5 <5 10.8 0.161 <0.00020 8 1,500 0.42 7,700 61.5 
18-Dec-07 <50 <50 18.3 0.166 <0.00020 7.3 2,760 22.6 1,580 185 
7-Feb-08 <20 <20 5.2 0.0889 0.000047 7.5 4,370 3.6 640 30.9 

20-Mar-08 2 <1 <5.0 <0.0150 <0.00020 7.2 1,670 2.7 *<30.0 <7.3 
9-May-08 <10 <10 <5.0 <0.0150 <0.00020 7.6 2,520 16.7 131 49.2 
26-Sep-08 <10 <10 <5.0 0.0453 <0.00020 8.3 1,780 0.80 92 7.7 
25-Nov-08 <1 <1 <5.0 <0.0150 <0.00020 7.8 1,140 0.94 <12.0 6.6 
26-Mar-09 <20 <20 7.6 0.0203 0.00023 7.3 4,980 13.0 12.4 16.2 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.4 2,710 7.0 <12.0 <4.1 
24-Sep-09 3 <1 <5.0 <0.0150 <0.00020 7.8 2,230 <0.50 <24.0 36.9 
3-Dec-09 <1 <1 <5.0 0.0322 <0.00020 7.4 1,080 NA 51.3 11.8 
23-Feb-10 <1 <1 <5.0 <0.0150 <0.00020 7.4 354 0.68 71.2 <1.9 
28-May-1-0 <10 <10 6.9 <0.0150 <0.00020 8.3 2,340 <1.0 65.6 67.9 
17-Sep-10 <1 <1 <5.0 <0.0150 <0.00020 8.0 1,370 <1.0 30.0 32.8 
17-Nov-10 <10 <10 <5.0 <0.0150 <0.00020 7.9 1,870 1.8 <12.0 <2.8 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.4 439 1.3 54.0 <3.7 
17-May-11 <5 <5.0 <0.0150 <0.00020 7.9 2,340 11.2 <12.0 <8.9 
1·8-Aug-11 <1 <5.0 <0.0150 <0.00020 7.5 458 1.3 <12.0 <5.6 

~M~~t,,· ··_· .. 'J;.!i•;ii\);-~~-< li~~~~-' ;, .,ilJ:{L,{; _;;;,c.,ji;~~;~;2;~;;.,.;,:~~~"·;:~mJ:,:;~:; ~~:~;:;~'la-.i".i; .. ,.,~~: : 
16-Nov-(1)6 NS-1 NS-1 NS-1 NS-1 N-S-1 NS-1 NS-1 NS-1 NS-1 NS-1 
16-Mar-07 <1.0 <1.0 <5.0 0.025 <0.00020 7.67 480 3.7 150 NA 
4-Jiiln-07 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 

27-Sep-07 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
1 8-Dee-(!)7 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
7-Feb-01 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
20-Mar-08 1 <1 <5.0 <0.0150 <0.00020 7.4 494 <0.10 355 <7.0 
9-May-08 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
26-~ DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
25-N&v-QS DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
26-Mar-09 £DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
15-May-09 DRY £DRY DRY DRY DRY DRY DRY DRY DRY DRY 
24-Sep-(!)9 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
3-Dee-09 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
23-Feb-10 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
28-May-1{) DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
17-Sep-1'(!) DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
17-NGV-1-Q DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
25-Feb-11 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
17 -May-11 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 
18:~,-1_1 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY 

~i'~~4~1f~f;;: 1~i~1iii~~~1i~~; ~,·-.~u}, ;····~,::.-.if,~ ,f~ik-~.Qfl¥~~:.!~·;·"'::.' )"''~t,M~~~~.~ ,~"{,tf·. ',;:~F,lj.~,:~§\~~~-:·.·::-s~:J ~~::~~~~.{,.~Qill~4+~·;,~.:r :~:;~;,;~,:.~~.;;:(~~~~~: :i··J).!C' 



Outfall Location 

c 
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Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 

Oil& I Total 
Benzene I Toluene I Grease Chromium I Total Mercury 

Date I (~&g/L) (l'g/L) (mg/L) (mg/L) (mg/L) 

Specific I Total Nitrate/ I Total 
Conductance · Nitrite Nitrogen Suspended 

pH I (pmhos/cm) (mg/L) Solids (mg/L) 
16-NGv-06 <50 <50 9 0.472 0.0014 7.8 3,3!90 1.2 2,210 
16-Mar-07 <1.0 <1.0 11 5.30 0.0039 7.83 1,000 8.5 6,500 
4-Jtm-07 <1.(1) <1.0 20 0.59 0.0011 7.62 3,120 21 5,100 

27-Sep-07 <5 <5 16.3 3.84 <0.0010 7.8 2,170 0.52 17,200 
18-Dec-07 <20 <20 9.9 0.891 0.0006 7.5 3,780 16.3 5,650 
7-Feb-08 <20 <20 17.6 0.0765 0.00025 7.8 4,010 14.7 605 
20-Mar-08 <1 <1 <5.0 <0.0150 <0.00020 7.7 3,380 4.0 *<120 
9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.3 2,970 6.0 29.0 
26-Sep-08 <10 <10 6.7 0.0593 <0.00020 8.1 1,920 0.63 118 
25-Nov-08 <10 <10 5.4 <0.0150 <0.00020 7.9 3,260 6.7 <12.0 
26-Mar-09 <10 <10 <5.0 <0.0150 <0.0010 7.8 4,390 15.0 <12.0 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.3 2,450 7.0 <12.0 
24-Sep-09 <1 <1 5.2 <0.0150 <0.00020 7.9 3,430 1.9 <12.0 
3-0ee-09 <1 <1 <5.0 <0.0150 <0.00020 7.5 1,410 NA 17.2 
23-Feb-10 <1 <1 <5.0 <0.0150 <0.00020 7.73 246 0.19 27.6 
28-May-10 <10 <10 10.5 <0.0150 <0.00020 7.4 3,230 <1.0 <30.0 
17-Sep-10 <1 <1 <5.0 <0.0150 <0.00020 8.1 2,080 <1.0 <12.0 
17-Nov-10 <10 <10 <5.0 <0.0150 <0.00020 7.8 3,350 <0.50 49.2 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.3 469 1.2 <12.0 
17-May-11 <5 <5 <S.C:l <O.C:l150 <0.00020 7.7 3,120 10.9 <12.0 
18-Aws-11 <1 <1 <5.C:l <0.0150 <0.00020 

·,;;;;:,;~J·i~ .. ,;;~,il~1:.!>;-~£1;.~~.ti.~~lit, •. _, 
7.4 905 5.0 <12.0 
.r,.,s;,,_,,• ,,, ""''"' ,,;~~:\,:•. .,;s,g 2:($. 

1'$-tWv-(!)6 <500 
16-Mar-07 <1.0 
4-Jtlfll-07 <1.0 

27 -Sep-07 <5 

<500 u 0.580 0.00047 7.3 4,330 0.39 3,370 
<1.0 <5.0 2.90 0.0061 7.75 640 12 3,300 
<1.0 8.1 0.69 0.00061 7.28 1,620 6.9 6,000 
<5 7.2 0.25 <0.0020 8.1 2,490 0. 77 843 

18-Dee-(:)7 <100 <100 6.4 0.0493 <0.0020 7.4 4,550 6.3 360 
7-Feb-08 <20 

20-Mar-08 <1 
<20 19.9 0.245 0.00099 7.4 4,750 6.1 1,260 
<1 <5.0 0.0431 0.00026 7.7 2,250 1.6 *<75.0. 

9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.3 4,270 0.44 44.6 
26-Sep-08 <1 0 <10 6.7 0.0593 <0.00020 8.1 1,920 0.63 118 
25-Nov-08 <10 <10 10.1 0.0178 <0.00020 7.6 3,580 14.4 <12.0 
26-Mar-09 NO (10) ND(10) ND(1.4) 0.0291 0.00013J 7.1 5,690 1.6 143 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.5 2,410 2.4 18.4 
24-S~ <10 <10 7.7 0.0325 <0.00020 7.2 4,980 4.3 34.0 
3-Dee-09 <1 <1 <5.0 <0.0150 <0.00020 7.5 1,450 NA 50.7 

23-Feb-10 <1 <1 <5.0 <0.0150 <0.00020 7.9 225 <0.10 <12.0 
28-May-10 <1Q <10 <5.0 0.0295 <0.00020 7.3 4,410 4.7 71.0 
17-Sel!l-10 <10 <10 <5.0 <0.0150 <0.00020 7.8 1,880 1.1 <12.0 
17-Nov-10 <10 <10 6.2 0.0184 <0.00020 7.5 3,640 4.2 20.0 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.5 364 <0.10 <12.0 
17-May-11 <5 <5 <5.0 0.02(!)8 <0.00020 7.8 3,330 16.3 12.8 
18-Aug-11 <1 <1 <5.0 <0.0150 <0.00020 7.6 439 1.6 <12.0 

Aquaterra 
Technologies. Inc. 

Biochemical 
0ll'Ygen 
Demand 
(mgll) 

20.3 
NA 
17 

190 
41.1 
54.3 
<7.4 
6.1 
7.7 
4.3 

<11.3 
8.6 
<2.2 
8.5 
<2.2 
416 
21.1 
7.5 

<3.5 
<9.8 
<5.0 
~~ 
51.6 
NA 
16 

t~~~~!·~~i~:' ;_:.4f.;.~.;.",'~-· s . .O:.<f' ,;;>;, ; 'c;~~~«i' )Y•)·"':,;'' ~j§1jlf ' i~iflhi :. J4<>4,1~,i,<C~ ·;trdit.';?f,;j,a~,$Q'~1G:;,~;;• ;; b';~v~ol·),j\; ;, < ~i;.:;z:;a.~:ik •.:"; if··· ·•. 

16.2 
47.2 
51.0 
<11.0 
27.7 
13.4 
<5.0 
8.2 
60.2 
16.4 
44.4 
<1.9 
73.3 
11.4 
22.0 
<3.5 
50.0 
<4.9 

··~~'~:; 
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Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring ~~ , .. '. ><(,{'f•·: 

Sunoco, Inc (R&M) 
Point Breeze Processing Area Land Treatment Unit 

Oil & I Total I I I Specific I Total Nitrate/ I Total 
Benzene I Toluene I Grease Chromium Total Mercury Conductance Nitrite Nitrogen Suspended 

Date I (J&gll) (1'(1/L) (mg/L) (mg/L) (mg/L) pH (Jimhoslcm) (mgll) Solids (mg/L) 
16-Nov-06 <20 <20 10.2 0.139 0.0037 7.9 1,980 1.1 3,570 
16-Mar-07 <1.1!1 <1.0 90 2.6 0.0074 8.39 500 11 2,400 
4-Jun-07 1.1 <1.0 8.3 2.2 0.0054 7.59 949 27 6,900 

27-Sep-07 <5 <5 51.8 0.4 <0.0020 8.1 981 1.0 2,380 
18-Dec-07 <20 <20 21.9 4.72 0.0018 7.8 2,550 3.9 1,120 
7-Feb-08 <10 <10 10.6 0.682 0.00062 8.0 2,540 5.4 94.4 
20-Mar-08 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,020 1.1 *<60.0 
9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.4 1,940 0.18 71.6 
26-Sep-08 <10 <10 <5.0 0.0228 <0.00020 8.2 1,000 0.71 529 
25-Nov-08 <10 <10 5.6 <0.0150 <0.00020 8.3 3,470 1.6 <12.0 
26-Mar-09 <1 <1 <5.0 <0.0150 <0.00020 8.1 3,190 4.2 <12.0 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.7 935 0.29 <12.0 
24-Sep-09 <1 <1 <5.0 <0.0150 <0.00020 8.1 2,290 <0.10 <12.0 
3-Dec-09 <1 <1 <5.0 <0.0150 <0.00020 7.7 688 NA 43.0 
23-Feb-10 <1 <1 <5.0 <0.0150 <0.00020 7.99 188 <0.10 <12.0 
28-May-10 <5 6 6.2 <0.0150 <0.00020 7.8 1,500 <1.0 23.6 
17-Sep-1() <1 <1 <5.0 <0.0150 <0.00020 7.9 1,430 <1.0 <12.0 
17-NI!lv-10 <10 <10 <5.0 <0.0150 <0.00020 8.1 1,930 1.1 <12.0 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.3 448 0.24 <12.0 
17-May-11 <1 <1 <5.0 <0.0150 <0.00020 8.0 1,620 1.5 <12.0 
18-At~g-11 <1 <1 <5.0 <0.0150 <0.00020 7.4 637 <0.50 <12.0 

,,.,.,~, . ~;:bi,;M,~·'l ':;i~~~, .• , ;. ,~Qf,tQ~ .· 7.7 .,~~j~, ~'!'ll, '1'Ql . 

Aquaterra 
Technologt-. lnc 

Biochemical 
Oxygen 
Demand 
(mg/L) 

38.1 
NA 
52 

22.7 
21.3 
14.1 
<2.9 
4.8 
13.0 
<5.4 
<5.0 
<2.9 
11.7 
<3.0 
<2.6 
13.8 
11.7 
<4.3 
<2.7 
<5.1 
<4.4 
·~q· 

16-Nov-06 <50 <50 <5.0 0.0272 <0.00020 7.9 2,920 1.2 107 44.9 
16-Mar-07 <1.0 <1.0 <5.0 1.6 0.0066 7.75 500 15 650 NA 
4-Jun-07 <1.() <1.0 - 0.17 0.0004 7.66 1,330 18 250 12 

27-Sep-07 <5 <5 9.3 0.149 <0.00020 8 1,310 0.29 489 39.9 
18-Dee-07 <20 <20 8.8 0.13 <0.00020 7.5 2,720 5.8 110 <9.0 
7-Feb-QS <10 <10 7.2 0.0232 <0.00020 7.8 3,120 6.7 86.4 11.1 

20-Mar-08 <1 <1 <5.0 <0.0150 <0.00020 7.6 1,300 1.8 *<20.0 <5.5 
9-May-08 <1 <1 <5.0 <0.0150 <0.00020 7.6 2,390 2.2 14.4 4.9 
26-Sep-08 <10 <10 <5.0 <0.0150 <0.00020 8.1 1,010 0.93 112 8.3 
25-NI!lv-08 <1 <1 5.4 <0.0150 <0.00020 7.8 2,530 0.44 <12.0 <9.1 
26-Mar-09 <1 <1 <5.0 <0.0150 <0.00020 8.0 3,830 12.9 <12.0 <5.5 
15-May-09 <10 <10 <5.0 <0.0150 <0.00020 7.6 1,170 0.55 <12.0 <2.5 
24-Sep-09 <1 <1 <5.0 <0.0150 <0.00020 7.1 2,640 <0.10 <17.2 89.3 
3-Dee-(l)9 <1 <1 <5.0 <0.0150 <0.00020 7.6 869 NA <12.0 <4.3 
23-Feb-H!l <1 <1 <5.0 <0.0150 <0.00020 8.2 214 <0.10 <12.0 <2.0 
28-May-10 <5 <5 <5.0 <0.0150 <0.00020 7.9 1,310 <1.0 20.8 19.5 
17-Sep-tO <1 <1 <5.0 <0.0150 <0.00020 7.7 1,420 <1.0 <12.0 22.1 
17-Nov-10 <10 <10 <5.0 <0.0150 <0.00020 7.7 2,930 5.5 <12.0 <4.4 
25-Feb-11 <1 <1 <5.0 <0.0150 <0.00020 7.3 513 <0.10 <12.0 <2.3 
17-May-11 <1 <1 <5.0 <0.0150 <0.00020 7.8 1,910 5.2 <12.0 <5.1 
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Outfall Location Date 
G/H 16-Nov-06 

16-Mar-07 
4-Jun-07 

27-Sep-07 
18-Dec-07 
7-Feb-08 

20-Mar-08 
9-Ma¥-08 
26-Sep-08 
25-Ncw-08 
26-Mar-09 
15-M&~Y-09 
24-Sep-09 
3-Dec-09 
23-Feb-10 
28-Ma¥-10 
17-Sep-10 
17-NGV-10 
25-Felil-11 
17-May-11 
16-Awg-11 

k~.~i~P~ 
Water Quality Criteria: 

Detection Limits: 

NS-1 = Not saml\)led, iAaeeessit!lle 
NS-0ry =Nat sam~MG~. dry 

Benzene 
(J&g/L) 
NS-dry 

<1.0 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

ftik'··:Ji<-~,,;,;;·~ 
NO 
5 

Table 2. Surface Water Runoff Monitoring Data Summary 
Closure Monitoring 
Sunoco, Inc (R&M) 

Point Breeze Processing Area Land Treatment Unit 

Oil& Total Specific 
Toluene Grease Chromium Total Mercury Conductance 
(J19/L) (mg/L) (mg/L) (mg/L) pH (pmhos/cm) 

NS-dry NS-dry NS-dry NS-dry NS-dry NS-dry 
<1.0 <5.0 <0.0050 <0.00020 7.61 700 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 
DRY DRY DRY DRY DRY DRY 

~dill~ ~;;;~~;~ ~"";.>.:iE~G""''"'"': ,;:... .o>U~f&'t;,< '. '·,:-•;:,c,q,,: i;;.:.H"4••·1;.Dt .•.•. /.' ., ') 
NO 11 0.24 0.002 6.0-9.0 1 000 000 
5 0.2 <0.01 <0.005 - -

Total Nitrate/ Total 
Nitrite Nitrogen Suspended 

(mg/L) Solids (mg/l) 

NS-dry NS-dry 
1.4 20 

DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 
DRY DRY 

,,,;'-/•··~'' ···I'· , Lillit"( . 
5 30 
- -

water Qwality Cfitel!ia aNi Deteetial'l Limits are established lily the Sunoco, Inc (R&M) Amrnel'lded Clasure Plan (original date November 1988, am mended November 2002 
awl May 2~). in Tules CP-2 ami CP-3, resl\)edively. 

PC!lSt Cl&sufe Recqlilitements ifll~e: Oii&Grease, pH, SJ')ecific Conductance, Chromium, Mercury, Benzene and Toluene. 
Balftd valwes 81'8 C!lutsiclle the estaGiisfiled Water ~t, Criteria. 
"Repli)l'ting Limit was inCI'easel!l C!ti!Je tCil ii'ISufllcient sample vol~:~rne. 
If LOQ (limit of quan~itat!Qn) f0r bei'IZene and t(l)luellle is greater than one, it is typially C!lue t(l) sample foaming. If the dilution factor is greater than 20, the data is generally 
rep&FieC!I to tJile rnetf!l'GC!l C!teteetiGA limit ~MDL). 

Aquaterra 
Tachnologlea. Inc. 

Biochemical 
Oxygen 
Demand 
(mg/L) 
NS-dry 

NA 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 
DRY 

I 

DRY 
DRY 

I 
DRY 

. OR'l 
I 

40 
-




